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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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Servicemen and Licensing 

A RECENT court case in Victoria and Parlia- 
mentary debate in Queensland has sparked 
off fresh discussion about the possible licensing 
of radio and television servicemen. Those sup¬ 
porting the idea claim that it will promote higher 
technical and ethical standards in the industry; 
many servicemen, on the other hand, think that 
these desirable objectives could be better realised 
by other means and that licensing, at present, is 
impractical. 

One thing is certain: A satisfactory licensing 
system will involve far more than a piece of 
legislation; it must be built upon a properly con¬ 
ceived system of training, covering the proposed 
field and accessable in all major population 
centres. 

This presents problem enough, even in terms of domestic radio and 
television servicing, but I doubt that any system of future training can 
afford to be as narrow as this. The amount of electronic equipment in 
homes, halls, shops and factories is destined to increase; it would be all 
too easy — and ludicrous — to produce a situation where a licensed 
serviceman must repair the radio or TV set, while anybody could repair 
other, non-specified items. 

Alternatively, there is some thought to restrict to licensed electricians 
the right to repair any apparatus intended for connection to the power 
mains. Apart from the difficulties of implementing such an idea at present, 
the amount of study which it would involve for future electronics trainees 
would be prohibitive. 

To be sure, the work of electricians and electronic servicemen will 
overlap increasingly in the future. If overall licensing were to be imple¬ 
mented, without anomolies, it would surely have to be on the basis of 
certain basic and common training, with a carefully planned system of ex¬ 
tensions and endorsements into specified fields. 

The licencing would have to be wide enough, also, to include men 
trained to academic rather than trade level. 

Nor could any such scheme come into universial operation overnight. 
It would be necessary to protect the livelihood of a whole generation of 
practising radio repairmen, as well as those who, in good faith, may have 
entered training in non-government colleges. 

In short, the problem is a lot bigger than some seem to think who 
are peddling the old catch-cry . . . “they’re crooks, let’s licence ’em.” 
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Special metalwork etc. available separately if required. 
(The Instrol labels and glass arc different from those 
illustrated). 


Hox. chassis and panel.£4/12/0. (Postage 8/- extra). 

De Luxe Etched Label (gold/black letters) £2/5/0. 

Postage 1/- extra). 

Anodised Label (gold'black letters) £1/8/0. (Postage 1// extra) 
Set of 6 Brown Gold knobs .. £1/0/0. (Postage 1/- extra). 
Set of 6 Ivory/Gold knobs .. £1/2/0. (Postage 1/- extra). 
Complete dial kit. including glass 

assembly instructions, etc .. £1/15/0. (Postage 3/- extra). 


IHSTROL- 

PLAYMASTER 

No. 106 - STEREOPHONIC 

AMPLIFIER-TUNER 

The latest Playmaster design, a combination of Unit 
No. 4 Amplifier and Program Source No. 2. The 
Instrol dial assembly incorporates the main call signs 
from all States, plus Kilocycles. We have designed two 
beautiful front labels which give the unit a fully profes¬ 
sional appearance. 

PRICE Complete kit of parts . £49/10/> 

Built and tested . £59/18/- 

(Deduct £2 if outside cover not required) 


EVERYTHING FOR THE HI-FI ENTHUSIAST 



NEW LOW PRICING ON 

"INSTROL PLAYMASTER" RANGE OF 

AMPLIFIERS, TUNERS, etc. 

Revised price catalogue now available 



The Insfrol-Playmaster 
Unit No. 4 Stereo Amplifier 


The Insfrol-Playmaster 
Program Source No. 2 Tuner 


Ins'.rol-Playmaster offers you a complete range of 
highest quality audio equipment to the original 
“R.TV <ft H.” designs. Australian designed. Aus¬ 
tralian made, guaranteed and lifetime serviced. Avail¬ 
able custom built and tested, or in kit form ready to 
build yourself. Write, phone or call for free cata¬ 
logue. 



METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 

INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 
and other popular R. TV & H." designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price list details not only the 
range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
every "R. TV & H." design. Test equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
—all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 


The new "R. TV & H." Guitar Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price details, etc., in Instrol 
Playmaster hi-fi catalogue. All parts also available separately. 

Cadmium plated and passivated chassis . £21510 

Anodised Label, Black/Gold . £1 7 6 

Carrying case with choice of baffle (3 or 2 speakers) .. £10 4 0 

Postage extra 


A magnificent 
28 watt twin 
SaegilHiHEIl ll channel guitar 
SHBSPIV** amplifier (over- 
seas they 
. would describe 

it as 60 watts), complete 
with 2 speakers, reverbera¬ 
tion, vibrato, in carrying 
case for only:— 

Kit of parts £88/14/8 

Built r and tested £100/14/8 


Box anti front panel. Stream- 
linett uith team leu* nettling 
and *mart louvered venti¬ 
lation. Heavy enamel coating 
with baked hammertone 
ftninh fttr durability. 


'Chassis is first prccisio/r 
punched and ttrilled. Then 
heavy cadmium pla.ed to 
prevent eorrttsion and ensure 
good conductivity. Finally 
passivated to prevent finger 
. marking. . 


EVERYTHING FOR THE HOBBYIST, TECHNICIAN AND STUDENT 


UNIT STYLE V 
AMPLIFIER CASE 
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Easy to Assemble . Make your 

own hi-fi cabinets and save £ £ £'s 


So easy a child could manage it. The Insirol 
nay—a new simplified method of assembly. A 
hammer, screwdriver, one evening of your time, 
and you can make your own cabinets for less 
than half cost. Kits are absolutely COMPLETE, 
with easy to follow instructions, nails, screws, 
grille cloth, felt, moulding, gold trim, legs, 
castors, stays, etc. All parts are precision cut, 
fit together smoothly. External panels are from 


heavy laminated timber with hcautiful selected 
veneer finish. Instrol cabinet kits may be 
POSTED to any part of Australia. 

Instrol offers you a COMPLETE range of 
craftsman designed hi-fi furniture. Equipment 
cabinets, RJ and DP speaker enclosures, etc. 
All available in kit form or built and polished. 
We will also supply cabinets to your special 
design. Send now for illustrated price list. 



QUALITY CABINETS — POLISHED OR KITS 


COMPLETE RANGE 



TESTER KITS . . TV KITS .. TECHNICAL BOOKS .. ALL ACCESSORIES 


Test Equipment 
Kits 

We can supply 
complete kits to 
suit most 4 *R. 
TV & H.” de¬ 
signs. All parts 
best quality, 
precisely to 
specification. 

Price list avail¬ 
able. 




AKG STEREO 
HEADPHONES 

Amazing, feather 
light (only 4oz). 
May be worn 
comfortably for 
hours. Frequ’ Resp’ 30 to 20,000 
c.p.s. flat, with total harmonic dis¬ 
tortion less than \% Will suit any 
type of amplifier. 

£9/18/6 (plus 5/- postage). 


TECHKICAL BOOKS by 
HOWARD W. SAMS 

Favourably reviewed by 
“R. TV and H.” — 
these World famous 
books now readily 
available. Of tremen¬ 
dous interest to hobby¬ 
ists, technicians, stud¬ 
ents. There is a wide 
range of titles covering 
all electronic subjects. 

“Hi-fi Stereo Handbook”—(288pp. 
57/3). 

“How to Read Schematic Diagrams” 
— (128pp 17/3). 

“Electronics for the Beginner” — 
(192pp 45/6). 

“101 Key Troubleshooting Wave¬ 
forms” for:— 

Horizontal AFC Osc Circuits 
Horizontal Sweep Circuits 
Vertical Sweep Circuits 
Sync Circuits 

all 128pp 23/ each. 

“TV Servicing Guide” 132 pp. 23/. 
Etc., etc., etc. 

Send for free illustrated catalogue. 
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We are distribu¬ 
tors for Cannon 
high quality 

audio connectors. 
A full range 
carried in stock 
Price lists 
available. 



"R. TV 4 H." 

TV SET AND 
STEREOTAPE 
RECORDER 

Yes! We can 
ply all 

metal work and 
components, also 
the complete kits for 
the Stereo Tape Recorder. 


TV set and 
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Please send me, post free, full details of the following. 

NAME . 

ADDRESS . 


mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm ^ 

I 

□ Instrol-Playmaster HI-FI. n Instrol Metalwork. 

□ A.K.G. Headphones. □ Tester Kits. 

□ Instrol Cabinet Kits. □ Sams Books. 

□ "R. TV & H." TV Kit. □ Cannon Conn - . 5 

(Place X in square) 


BROADWAY ELECTRONICS PTY. LTD; 


E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 
(OPP. GRACE BROS.) PHONE: 211-4244, 211-4213, 211-4224 
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New and imaginative 
building structures, 
like the roof on Syd¬ 
ney's new Opera House, 
have been rendered 
practicable largely by 
the use of models,elec¬ 
tronic stress analysis 
and subsequent com¬ 
putation. Coupled with 
this is the possibility 
of much more exten¬ 
sive, pure mathemati¬ 
cal research. 


Mj Dr. Stanley €111 


This article, somewhat abbreviated, is from a paper 
delivered by Dr Stanley Gill, at the 1963 Australian Computer _ statistics, and also in medical diagnosis 
Conference in Melbourne. Dr Gill is head of the Advanced Applications on which some experiments have al- 
Group of the Ferranti Company and has also been appointed ready been done. Biology, nowadays, is 

to a part-time chair as Professor of Computation at the v f r V ™ uch concerned with the princi- 

Manchester College of Science and Technology—an autonomous ginning to^ndersta^d thTtypeencoding 

component of the Manchester University. by which genetic information is trans¬ 

ferred from parent to offspring. In fol¬ 
lowing through this research we shall 
possibly be dealing with large volumes 
of information in a chemical code and, 

S CIENTIFIC computing came first for two reasons:—Firstly, because electronic in unravelling this, we shall need to 

computers were invented in the scientific laboratory and, secondly, because use computers, 

scientific computations are more easily formalised and programmed, than business But what about computers themselves? 
ones. There were two main aims in scientific computing. The first was to be Their speed will continue to increase 

able to follow through the implications of scientific theories, so as to be able to for a while. So far, it has gone up by a 

make predictions, and to be able to compare competitive theories. The second factor averaging about 1.7 each year, 
was to analyse experimental data to be able to extract the significant facts from it. but this is now beginning to level out be- 
Both types of calculation have expanded enormously within the past 12 years, cause further progress is requiring care- 
The first has expanded as the speed of computer has increased, enabling us to attention to new technical details, 
work out the implications of theories to a greater degree of elaboration and su . c h a ? t ‘ le correct termination of signal 
greater precision. The second has expanded as the scale of experiments has wires in order to suppress echoes. 


increased, particularly in the fields of radio astronomy and nuclear physics. 


ULTIMATE LIMIT 


The very large particle accelerators now used in nuclear physics can generate 
a tremendous amount of information. The bubble chamber and spark chamber. Ultimately the velocity of light will 
now standard equipment on particle accelerators, are capable of generating some- ste f in and d emar ]d miniaturisation in 
thing of the order of a million photographic plates each year. Each of these has to 0K * er to achieve higher speeds. We 
be examined and measured carefully, and a lot of computation done on the mea- are . aIrea dy making circuits smaller ror 
surements to enable the results to be sorted and interesting results to be picked out. various reasons but, within 10 yeais or 
All these kinds of scientific computing will expand at least as fast as scientific so .’further advances in computing speed 
research generally and, indeed, probably faster as more highly automated experi- . * re< i u ir^ re .fH drastic miniaturisa- 
ments are done and more subtle phenomena are studied. ' v '° n - take qulte a l0t of de ' 

High speed computing quickly spread into the practical world of engineering. ve 0P m ^ n * or ; 

Engineers found that they could test their theories on a computer quickly and During this time we snail, 1 believe, 
cheaply, just as the scientist could. Professor Bennett, in Sydney, was one of continue to use solid state electronics, 
the first to exploit this use of computers, when in about 1950 he applied computers • 1S no * yet clea r that the techniques of 
to problems in the electrical power distribution industry. cryogenics, on which some people have 

c * , • . . . . . invested a great deal of money, will ever 

Soon computers were being used to study new methods of building design be a f commercial success, except 
and construction Indeed we are now using designs that we could not have possibl * for the constrllct ion of com- 
developed without the use of computers. Also m the field of hydraulics, the Saint L llf ,- r c tnr ^ will opt nt 

Lawrence Seaway project and the Nile Dam were both made more effective by g igger than - the ones we ha 8 V e today and 
the use of high speed computing. backing storage on drums or discs will 

A little later, and somewhat independently, the business world also began become more common, 
using computers for routine data processing. Then the inter-action between busi- The price of computers will fall some¬ 
ness and scientific applications began to have some effect. This led to the use what, but not by a very great factor, 
of operational research techniques, such as the methods of linear and quadratic owing to the continual need for research 
programming, critical path scheduling, and so on, in which the business planner and development. If you want to look 
used similar methods to those used by engineers in designing structures; in other further ahead I would guess that the 
words, the computer was used to examine the behaviour of a proposed model of 1970s will see a pause in machine de- 
the business. So the business world began to get interested in really high com- velopment, prior to the introduction of 
puting speeds. radically new designs involving a great 

This, then, is the situation at present. Where do we go from here? Well, deal more parallelling of operations 

business planning will get a great deal more elaborate. We shall build more de- within the computer, and the use of 

tailed models of business enterprises and study them in finer detail. An example electro-optical devices such as the laser, 
of what can be done in this respect is provided by one of the Regions of British In the meantime, the focus of atten- 
Railways, which is now using a computer to compile timetables covering all pas- tion will have switched from the com- 
senger traffic, regular freight trains, the assignment of platforms at main line puters themselves to the various attach- 
stations, duty rosters for crews and holiday extras. ments, such as interrogation and display 

New applications of computers are sure to come, particularly in the field devices, graphical plotters, instruments, 

of medicine, where there is great scope for the use of computers in medical detectors and controllers of various kinds 
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the new era in scientific research 
and commercial data processing 


for real-time applications, to character 
readers and speech analysers and synthe¬ 
sisers for communicating more directly 
between the computer and the people 
round it; also to data links, to enable 
us to take fuller advantage of the ability 
of a large computer to react rapidly in 
a highly complicated situation. 

Data links will justify themselves 
purely on economic grounds, bearing in 
mind the economical advantage of using 
a single large computer at the centre, 
and the economical importance of time 
which might be wasted by any delays in 
communicating with the computer. 

The cost of data communication should 
come down as the volume of traffic in¬ 
creases. The development of these at¬ 
tachments will go along with the de¬ 
velopment of new kinds of application 
using them, particularly in the fields of 
process control, and of traffic control, 
and also in the automatic control of 
machine tools. Indeed, computers will 
be increasingly used in automation pro¬ 
cesses, generally. 

OTHER TRENDS 

This, then, is one general trend in 
computer applications. Another trend is 
towards the handling of more general 
concepts. Computers began with opera¬ 
tions on simple numbers of fixed lengths. 
Soon they were applied to the processing 
of multiple length numbers and floating 
point numbers, and to strings of alpha¬ 
betical characters. Now computers are 
handling algebraic expressions, and even 
plain language messages. For example, 
computers are now being used in con¬ 
nection with the automatic setting of type 
for printing. 

This kind of application should be par¬ 
ticularly attractive in connection with the 
printing of directories and catalogues, 
which have to be published periodically 
and in which one tries to incorporate as 
many as possible of the recent changes 
and amendments in each new edition. 

In long distance telegraphy, computers 
can be valuable in compressing the 
length of a message by making use of 
the known redundancies which exist in 
language. If this is done, the computer 
might also apply error checks and handle 
the accounting work. 

Computers will also simplify the pro¬ 
cess of routing and distributing messages 
which need to be sent to a number of 
destinations. For example, in meteoro¬ 
logy there is a considerable amount of 
work in sorting and forwarding weather 
reports to a variety of uses. Stock ex¬ 
changes are another example of a situa¬ 
tion where a variety of messages need 
to be collected, coded and sorted, and 


Irish engineer, Peter kice, operates a 
computer during one phase of the 
Opera House research program. To 
this point, planning had involved 44 
experts on engineering and building 
design, 1700 engineering drawings, 
165,000 man-hours — and dozens of 
trips to an electronic computer to re - 
search the proposals . 
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combined in a variety of ways to produce summaries and reports of many 
kinds for interested people. 

Anyone who is at all familiar with computers will appreciate that in all 
these applications the computer itself may be important, but it is nevertheless only, 
as it were, the launching pad. To get an application off the ground, you need 
to put in a great deal of programming effort as well. This, I think, is going to 
be the most crucial area of development during the next few years. 

When I first came into the computer business, programming all seemed easy, 
because the programs that we wrote were rarely longer than one or two hundred 
instructions. Nowadays, programming seems hopelessly complicated, and we are 
groping for some solution, to the problem. It has become complicated because 
the machines have become faster, and there are many more of them. Also, a 
great many more people are doing programming now than 12 years ago. 

Yet in spite of all the effort, our basic understanding of the subject has not pro¬ 
gressed very much, and there is an urgent need for some basic research in this 
subject. 

At present we are clinging to the idea of using common, high level languages, 
such as ALGOL and COBOL, to keep programming work within reasonable 
bounds. This however, is not a complete answer to the problem, because new 
languages, or at least new versions of languages, will continue to be necessary, 
as new applications arise. More important, perhaps, is the development of effect¬ 
ive ways of defining and accepting new languages, using the same basic compiler. 
Also important is the development of diagnostic facilities to enable the pro¬ 
grammer to track down errors in his program, and of supervisor programs to 
control the overall use of computers and the allocation of storage space within 
them. 

Of course, it is not very long since computers began. The whole subject 
has blossomed extremely rapidly since then, and 10 years ago few people envisaged 
the applications that are being made of computers today. This, I think, can 
be understood in the context of human history as a whole. 

What makes us superior to the other species is mainly our ability to use 
symbols to a very high degree. We use them, first of all, for recording and trans¬ 
mitting information. The first step towards making this process automatic was 
the invention of printing. A more recent development has been the invention 
of tele-communications. 

However, another use that we have for symbols is in carrying out reasoning 
processes. By treating symbols suitably, we can make logical deductions by a 
purely formal process. Adding up a grocer’s bill, for example, is done by 
following rules that we learnt at school. 

However, until a few years ago, this process of reasoning by symbol manipu¬ 
lation had to be done virtually by manual methods, and it was only with the 
invention of the electronic computer that really powerful automatic methods were 
available for carrying it out. Now the speed at which automatic symbol process¬ 
ing can be performed has been increased by a factor of about a million. Thus 
the whole balance has shifted in favour of carrying out as many logical processes 
as possible by means of computer programs, instead of relying upon intuitive 
methods. 

This has affected the whole of technology and commerce. For example, many 
of the techniques of operation research, using perhaps matrix calculations in 







1. EV430& 

Two microphones for the 
price of one. By turning 
the response-pattern 
selector ring the EV4306 
can be made directional 
or non-directional. 


6. EV4651 

Battery-powered public address system. Sensitive, transistorised 
amplifier. Can replay stereophonic tapes with EL3774 pre-amplifier. 


2. 928A 

Complete public address system operated from 
240 V. mains. Sensitive amplifier, 8" speaker, 
can be made to replay stereophonic tapes from 
Philips tape recorders with EL3774 pre-amplifier. 


5. EV4409 

Professional quality microphone mixer provides four separate fully 
controlled microphone inputs to a single input amplifier or tape 
recorder. Fully transistorised, battery-powered, small in dimensions. 


4. EL6040 
An exceptional 
combination 
of optimum 
reproduction 
quality, 
sensitivity 
and strength, 
most suitable 
for tape 
recording work, 
especially in 
outdoor 
locations. 


3. EV4307 
A unique 
multi-purpose 
microphone, can 
be mounted 
on microphone 
stand, held in 
the hand, 
suspended around 
the neck, hung 
from the 
ceiling, etc. 

Highly 
directional, 
sensitive, complete 
with silent 
action on/off 
switch. 


A complete sound system built around your tape recorder 


The versatility of your tape recorder is increased manifold with 
the addition of the highly adaptable units listed. In addition. 
Philips have a full range of amplifiers, pre-amplifiers, microphones 
and speaker enclosures, all engineered for use with Philips tape 
recorders. Philips Sound Advisory Service will be pleased to give 


advice on tape recording problems. Detailed information obtain¬ 
able from: philips electro acoustics department. □ Sydney: 
2-0223, Mr. Courtney. □ Brisbane: 4-2471, Mr. Robertson. □ 
Perth: 21-3131, Mr. Jones. □ Melbourne: 69-0141, Mr. Hooper. 
□ Adelaide: 51-6051, Mr. Jonson. □ Hobart: 3-3038, Mr. Read. 



PHILIPS 


gives you so much more 
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A model of the roof of the Sydney Opera House, to which was attached 
weights to similate various strains and stresses. Something like 1000 strain 
gauges transcribed the stresses into electrical quantities suitable for re¬ 
cording, and subsequent analysis and computation. 


order to find some optimum schedule for 
a business, have been made possible by 
the introduction of computers. We can 
now make use of such solutions, where¬ 
as we formerly had to rely on the intui¬ 
tion of experienced and skilled managers. 

So far, there has not been much time 
for this to react on mathematics and 
philosophy, but I believe that it is bound 
to have a great effect in due course. 
It will, in fact, give a new potency to 
mathematics. There has been some 
rather lively correspondence between 
those who felt that computers were un¬ 
dermining mathematics by removing the 
need for studying powerful mathematical 
techniques, and those, who, like myself, 
felt that computers were something that 
needed to be exploited by developing 
mathematics in new directions to enable 
us to get the best use out of them. 

In a paper presented earlier at this 
conference was the following remark 
by Dr Barker: “The availability of 
computers does not reduce the need for 
mathematical ingenuity, but simply 
shifts it to a different level.” We must 
soon explore thoroughly the ways in 
which computers and mathematics can 
develop together. We must, for example, 
make more use of computers for the 
automatic manipulations of algebraic ex¬ 
pressions. This is something which theor¬ 
etical chemists have been doing for sev¬ 
eral years, because their problems are 
far too difficult to be solved by purely 
numerical methods. Even the formal 
approximations which can be derived 
involve a great deal of heavy work if 
done by hand and many standard forms 
have been obtained by computers. We 
must, however, explore the idea far more 
generally so that we can perform a 
variety of manipulations on expressions 
of many more types. 

These must include logical expres¬ 
sions, also. A number of people have 
already developed processes wherebv 
a computer can search for the proof 
of a mathematical theorem. One of 
the leaders in this has been Dr Wang, 
now at Harvard University, who has 
foreseen the development of a new 


Such things as average word length, 
average length of sentence, and the 
average position of certain words 
within sentences, have been obtained 
much more accurately with the help 
of a computer than was possible pre¬ 
viously, and this has in some cases 
enabled a decision to be made about 
the author of a document, which was 
previously in doubt. 

The grammar of natural languages 
is now becoming more fully under¬ 
stood, as a result of studies carried 
out with the objective of making 
computers translate languages auto¬ 
matically. To do this it has been 
necessary to understand the grammar 
of these languuages more thoroughly 
than ever before, and the computers 
have sometimes been able to help 
directly in this. 

For example, if the known grammar 
of a language is expressed in a com¬ 
puter program, which is designed to 
analyse sentences in the language, then 
any shortcomings in that grammar will 
soon become apparent. Another method 


subject which he calls “inferential 
analysis,” which will be similar to 
numerical analysis, except that it will 
be concerned with logical statements 
rather than with numbers. Its atten¬ 
tion, however, will be focused on the 
development of practical processes which 
can be implemented on computers. 


is to get the computer to generate 
random sentences which obey the known 
rules of grammar, and then to see how 
many of these sentences do, in fact, make 
sense. By studying the ones that do not 
some indication is given of where the 
rules of grammar may be lacking. 

Computers have been used on a num¬ 
ber of occasions to generate music in a 
similar way, and it may be that, in due 
course, the various styles of music will 
all be characterised in terms of the para¬ 
meters which they possess within some 
general music generating program. 

If we are going to exploit all these 
possible applications of computers 
then we shall need to have the most 
comprehensive computers available to 
us, not simply because information pro¬ 
cessing is done more economically on 
a large machine, but also because these 
applications will each grow in size. 

Initially, each new application will 
usually involve a comparatively small 
program, but then as the subject 
becomes more fully understood, the pro¬ 
grams will get bigger, and the calcula¬ 


tions longer, until they can only be 
accommodated on a large machine. 

Sometimes this fact is hidden, 
because if the computer needed for the 
large programs is not available then the 
problem may go somewhere else. 

If we provide very large machines to 
enable these advanced applications to be 
studied, then the potentialities are really 
enormous. If I am right, then one big 
class of applications to which this work 
will certainly lead, is that of automatic 
information bureaus, for answering in¬ 
quiries of various kinds. These will 
probably begin within a few years, in 
specialised fields such as, for example, 
in looking up travel timetables, where 
the inquiry can be coded up fairly 
simply and the information can be 
searched in a straightforward manner. 

In due course, however, I have no 
doubt that automatic information 
bureaus handling wider and wider 
classes of subject matter will be 
developed. A very comprehensive 
program will be required in order to 
understand the inquiries that are fed into 
the system, and to carry out the 
necessary searches through the available 
information in order to obtain the re¬ 
quired answer. 

It is clear that the computers will 
ultimately change our society and our 
way of life considerably. I will not 
attempt to go into the social effects 
of computers here, except to say 
that on the whole I am cautiously 
optimistic. The essential nature of 
computers is that they are strictly logi¬ 
cal devices, and they force us to be 
strictly logical also. This, I am sure, 
will not be a bad influence when we 
consider the emotional forces at work 
in the world today. 


Computers also affecting the arts 

Computers are also beginning to affect the arts as well as 
the sciences. The comparative study of literature 
has been aided by using computers to make exhaustive statistical 
analyses of various characteristics of written documents. 


Radio, Television & Hobbies, January, 1964 


7 


































PUBLIC ADDRESS 

MICROPHONES 

for every need! 



RONFTTE TYPE 
M.M. 65 

Attractive hand micro¬ 
phone suitable for 
tape recorders. 







RESLO TYPE PRL 

A quality pencil rib¬ 
bon (non-swivel) micro¬ 
phone. Available high 
or low impedance. 



CDH. Dynamic with 
metal diaphragm. 
High or low 
impedance. 




RESLO TYPE CR 

A versatile cardioid 
ribbon microphone 
mounted on a flexible 
chromium suspension. 



AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

• 554 PARRAMATTA ROAD, ASHFIELD. 71-0791. 

• 167 QUEEN STREET, MELBOURNE. 67-9161. 

• CNR. WILLIAM AND NEWCASTLE STREETS, PERTH. 28-3425. 

• 123 MURRAY ST., HOBART. PHONE 3-3836. 

• 80 CAMERON ST., LAUNCESTON. PHONE 2-1804. 


Available in other States from:— 
NEWTON MCLAREN LTD., ADELAIDE 
• CHANDLERS PTY. LTD., BRISBANE. 
And from leading wholesalers. 
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On the right is illustrated 
3-man system as proposed 
by John Zoszak, of Lockheed. The service module is 12 feet in diameter and 
40 feet long, with a work and recreation area at one end, a rest area at the 
other. Below is a second generation space vehicle requiring a minimum crew 
of 5 astronauts. It would be 33 feet in diameter and 560 feet long, with the 
connecting column fully extended. Reactor powered, it would use ion propulsion 


A Martian's first look at something from another planet 
may very well be a spacecraft designed in California. More 
specifically, it could be the concept submitted to NASA 
under a study conducted by engineers and 
scientists of the Lockheed Missiles and Space Company. 

T HIS interplanetary space vehicle, capable of fly-by missions of 
Mars and Venus, with a crew of three, was described recently at 
the seventh annual meeting of the Human Factors Society by John 
Zoszak, Lockheed design specialist. 

In addition, Zoszak summarised types of interplanetary missions— 
fly-bys, stop-overs and multi-planet fly-bys—ranging in roundtrip dura¬ 
tion from 300 to 640 days. 

Velocity contour charts, according to Zoszak, provide an exact 
means to determine any earth departure date for an interplanetary 
arrival velocity and arrival date, plus planetary escape velocity and 
earth arrival velocity. 

For example, on a two-planet fly-by in 1970, Earth departure date 
would be December 25. The spacecraft would pass Mars November, 

1971, go by Venus June 7, 1972, and re¬ 
turn to Earth on August 21 of that year, 
a 600-day round-trip. 

The spacecraft described by Zoszak 
would contain systems capable of sup¬ 
porting the crew and providing for their 
physical requirements. Within the cap¬ 
abilities of planned boosters, it could be 
launched by a single vehicle, erected in 
Earth orbit and then injected into an 
interplanetary orbit. 

In the Lockheed concept, one crew 
member is stationed in the command 
module at all times, with the other two 
in the service module. The service 
module contains life support equipment, 
the environmental control system, spare 
equipment, a rest area and work area. 

The problem of crew morale was 
examined at the meeting by Manus R. 

Munger, a Lockheed specialist in bio¬ 
astronautics. Munger said that boredom, 
isolation from normal surroundings and 
activity, lack of family contacts, and 
confinement in a limited space would be 
among the constant problems which an 
astronaut will face on prolonged inter¬ 
planetary flights. 

Munger said that the primary con¬ 
cern in planning for human perform¬ 
ance in an interplanetary mission will be 
to maintain an acceptaable level of per¬ 
formance over an extended period 
under confining and hostile conditions. 

He pointed out that acceptable per¬ 
formance during most phases of the mis¬ 
sion would not be particularly critical, 
though an accumulation of small errors. 

over a period of time might lead to a ce ntric orbit, and during planetary en- scheduling work-rest cycles due to the 
breakdown of vital life support equip- coun ter and Earth re-entry. ‘ ‘ ‘' 

ment. However, the astronaut’s per- The un jq ue environment in which a 


formance during such phases as mid¬ 
course corrections, planetary encounter, 
and emergencies will demand extremely 
rapid and accurate reaction. 


absence of a normal 24-hour Earth day. 
Extensive use will be made of arti- 


crew must operate will serve to down- ficial sources of sensory stimulation in¬ 
grade performance, he said. However, eluding books, movies and tape record- 
he listed a number of techniques which ings. Also, data from Antarctic expedi- 
may be used to minimise or eliminate tions indicates that one of the most effec- 


Munger said that requirements for this factor. The first is the selection tive methods to overcome boredom and 

interplanetary missions hav e been deter- and training of crew members. Experi- isolation is to provide communication 

mined by Lockheed through analysis of ence gained in selection of personnel for channels between crew members and 

required functions such as operating and DEW iiue and the Antarctic, will be use- their families. 

ful in devloping selection techniques. 


maintaining the space vehicle, eating, 
resting, recreation and “housekeeping.” 

These functions when checked against 
the time period of interplanetary mis¬ 
sions, indicate that there will be long 
periods of routine, boring work inter¬ 
spersed with periods of activity when in¬ 
tense. unified crew action will be re¬ 


in the Antarctic, this was accomplish- 
Training of crew members of inter- ed through amateur radio facilities. For 
planetary flight will follow the usual an interplanetary mission, other tech- 
pattern for space missions. An addi- niques must be employed, dependent on 
tional aspect will be actual on-board facilities aboard the spacecraft. Con- 
training facilities to prevent loss of un- sideration, he said, should be given to 
used skills such as those which will be provision of private communications be- 
required during the re-entry phase, tween crew members and their families 


quired to accomplish injection into helio- There will be an additional problem of through coded messages. 


The next space target— 
MARS OR VENUS? 
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THE PLACE: Ruandi Urundi, Congo, Africa. 


THE SITUATION: Natives listen with rapt attention as a Tandberg Model 2 (Model 9) 
plays back their singing voices. The identical unit was used extensively on safaris into the 
deepest jungle where on-the-spot tapes of wild animal life sounds were recorded. The 
rugged construction and quality design of the Tandberg were instrumental in obtaining 
faithful recordings under difficult conditions. Power was derived from a converter and car 
battery. 



Details of TANDBERG TAPE RECORDERS 


THE CONCLUSION: TANDBERG OFFERS BETTER, CLEARER, MORE NATURAL 
SOUND UNDER ANY CONDITION. 


MODEL 74 


MODEL 64 


MODEL 9F 


Complete Stereo Music Sys¬ 
tem. Features: 3 speed, 4 track, 
stereo record, stereo playback, 
two power amplifiers and two 
built-in speakers. 


Stereo Record/Playback Deck. 
Features: 3 separate heads, monit¬ 
oring on tape, multiplex input, 3 
speeds, automatic tape stop, sound 
on sound. Remote control start/ 
stop available. 


Monaural Record / Playback. 
Features: 2 speeds, 2 heads, 
power amplifier, built-in 
speaker. In full track or two 
track. Model 3 B.F.—now 
Model 9F. Remote control, 
start/stop, fast rewind. 


Australian National Distributors: 


28 ELIZABETH STREET. MELBOURNE. VICTORIA. 


Telephones 63-8211, 63-8166 


Radio, Television & Hobbies, January, 1964 














ADVANCED 3-D 
RADAR USES 


FIXED 


ANTENNAS 


Claimed to be the world's most 
advanced radar-computer system, 
SCANFAR, developed and manu¬ 
factured by the Hughes Aircraft 
Company, has successfully com¬ 
pleted navy operational readiness 
testing aboard the cruiser, U.S.S. 
Long Beach. The Long Beach is the 
world's first nuclear-powered sur¬ 
face vessel and is currently with 
the U.S. 6th Fleet. 

r pHE first of these revolutionary 
A three-dimensional data (simul- 


The system uses the technique of 
inertialess rapid electronic scanning to 
position radar beams, eliminating the 
necessity for the antennas to move 
physically. The four pairs of radars 
provide full 360 degree azimuth cov¬ 
erage and greatly advanced elevation 


The guided missile cruiser U.S.S. 
Long Beach, carrying the Scanfar 
radar. The fixed, flat antennas, 
shown mounted on the superstructure, 
give it the appearance of haying been 
boxed-in. 

other for tracking. In addition to 
freedom from antenna movement and 
rapid scan capabilities, the system has 
numerous other advantages, including 
long-range operation and simultan¬ 
eous automatic tracking of large num¬ 
bers of targets. 

A large, high-speed electronic com¬ 
puter, also developed and manufac¬ 
tured by Hughes, gives the system 
capabilities possessed by no other 
radar. It is the only computer-con¬ 
trolled, phased array, automatic track¬ 
ing radar now in operation. 


taneous range, height, bearing) radar 
systems is installed on the nuclear- coverage. 

powered aircraft carrier, U.S.S. En- The U.S.S. Long Beach is the 
terprise, and has been in successful world’s first major combat ship de- 


The radars use fan beams, elec¬ 
tronically scanned in azimuth, to de¬ 
tect and locate targets. Tracking is 
accomplished by pencil-shaped beams 
which are electronically controlled in 
both azimuth and elevation. Target 
information is displayed on electronic 
consoles which were also developed 
and manufactured by Hughes. 


RADIO ON THE MOON 


The Scanfar system provides two types of electronically scanned beam from 
the flat antenna structures. The inset diagram shows the coverage by quad¬ 
rant: A — starboard, B — aft, C—port and D — forward, adding up to complete 
360-degree coverage. Pencil-shaped beams, with automatic track facility, 
provide simultaneous range, height and bearing information on certain types 
of target. This system is also used on the U.S.S. Enterprise 


operation with the U.S. fleet for near¬ 
ly a year. 

SCANFAR consists of the Hughes- 
developed AN/SPS-32 and AN/SPS- 
33 radars, the first to eliminate the 
need for mechanically rotated an¬ 
tennas. The ruggedly constructed 
SCANFAR antennas are rigidly 
mounted in fixed positions on the 
four flat sides of a “square-rigged” 
superstructure on the Long Beach. 
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signed and constructed to rely on 
guided missiles for her offensive and 
defensive power. Although capable 
of fulfilling the traditional tasks of a 
cruiser, the Long Beach is particu¬ 
larly adapted to meeting the chal¬ 
lenges of modern war from the air, 
surface and undersea threats. 

The SCANFAR radars are the 
“eyes” of the Long Beach, one serv¬ 
ing for search and detection and the 


A radio message sent by a moon 
explorer may have to travel half a 
million miles to reach a radio receiver 
five miles away. Line-of-sight to the 
moon horizon, from ground point to 
ground point, is about three miles 
compared with 12 miles on the earth. 
With no ionosphere to bounce the sig¬ 
nals across the terrain, moon radios 
will use instead the nearest, large, re¬ 
flective object—the earth. 

Thus radio communication between 
a moon base and a roving moon car, 
a remote scientific instrument station, 
moon explorers or another moon base 
might have to be bounced off the 
earth—250,000 miles away. 

n 





















Early man had big ears and may have 
been able to move the auricle around 
so that he could collect sounds coming 
from different directions without turning 
the head. Good hearing was most neces¬ 
sary in those days, as he was continually 
surrounded by enemies, both animal and 
human. 

Nowadays, of course, only freakish 
people and comedians can move their 
ears, even to a limited extent, so that 
w e sometimes use the cupped hand 
behind the ear to act as a collector. 
This action is an instinctive one in the 
hard of hearing and, even for those 
people with normal hearing, it is of 
considerable assistance to the hearing 
mechanism in many situations, such as 
the back rows of theatres not equipped 
with amplifying systems. 

For efficient undistorted amplification 
of sound waves, the ear trumpet type of 
collector was somewhat unwieldy 
because of the necessity to correctly 
reduce the cross section area from the 
bell to the size of the ear nozzle. Ear 
trumpets were the vogue up to the year 
1900 and were made in many different 
shapes. Many methods were tried in an 
effort to conceal the fact that the user 
was hard of hearing, for in those days 

and New 



Ever since man first cupped a hand behind a defective ear, in an effort 
to channel a little more sound into it, he has sought ways to do the 
same thing by more effective and less conspicuous means. The ear trum¬ 
pet was moderately effective, but its appearance made it a subject 
of ridicule. By contrast, the modern electronic aid is not only highly 
efficient, but so tiny that it can be concealed in a spectacle wing, be¬ 
hind the ear, or even in ihe ear. 


L AST month’s article gave a brief 
outline of the physiology of our hear¬ 
ing apparatus and showed how this deli¬ 
cate mechanism was subject to various 
kinds of damage which rendered the 
sufferer deaf or at least hard of hearing. 


all devices to assist the hard of hearing 
were of the “collector” type. These in¬ 
clude the well known ear trumpet, and 
were merely devices which collected 
sound waves over a large area and dir¬ 
ected them into the outer ear. Such a 


to be thus afflicted had an adverse effect 
on one's social standing. 

Shown at the top of the page is a 
typical ear trumpet and its manner of 
use. Also we have reproduced what is 
apparently a diagram from a patent speci¬ 
fication of the year 1890. This is taken 
from the book “Hearing Tests and Hear¬ 
ing Instruments” by Watson and Tolan, 
kindly made available by the Common¬ 
wealth Acoustic Laboratories. The design 

By Calvin Walters 


We also showed how the thresholds of device could collect an enormous amount 
hearing and pain have a great bearing of sound if it was properly designed, 
on the design of any apparatus intended In the human being the “auricle,” the 
to assist the hard of hearing. part of the ear projecting from the side 

Before the advent of electrical aids, of the head, acts as a sound collector. 


^ 


-v -V 


is for an ear trumpet concealed in a 
hat. Whether it was used to any extent 
is not stated. 

In order to avoid the unwieldy length 
of the ear trumpet, attempts were made 
to twist and coil the horn within the 
collecting bell, thus making an instru¬ 
ment which could be carried in the 
pocket or fitted on the side of the head. 
Some trumpets were deliberately made 
The picture at the resonant at a useful part of the fre- 
top of the page Quency range, thus giving an increase in 
efficiency. 

When Alexander Graham Bell invent¬ 
ed the telephone, he started a chain of 
events which was to have far-reaching 
effects for the hard of hearing. Some 
authorities suggest that the invention of 
the telephone was a result of Bell’s 
efforts to design a hearing aid, this being 
a subject in which he was intensely 
interested. 

Whatever the truth of this may be, 
the invention of the telephone by Bell, 
and the subsequent development of the 
•carbon microphone by such men as 
Hughes, Blake and Hunnings—the latter 
design in particular—provided the first 
real basis for a practical hearing aid. 

One authority gives the credit for the 
first amplified electrical hearing aid to 
Dr Ferdinand Alt of Vienna in the year 


shows a hearing 
aid of the Ed¬ 
wardian era —or, 
in short, an ear 
trumpet. Little 
wonder these 
caused embarrass¬ 
ment to all con¬ 
cerned. By con¬ 
trast, the picture 
at the left shows 
a complete mod¬ 
ern hearing aid 
designed to fit be¬ 
hind the ear. The 
battery compart¬ 
ment is on the 
left, amplifier in 
the centre, micro¬ 


phone on right. 
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1902. Also in 1902, a company in 
Mobile, Alabama, U.S.A., turned out the 
first hearing aid for sale. This was called 
the “Akouphone.” 

The carbon microphone is a well- 
known item today, due to its almost 
universal use in the telephone. It works 
on the principle that the resistance of a 
pack of carbon granules can be made to 
vary by varying the pressure on them. In 
practice a container of granules is 
mounted behind an acoustic diaphragm, 
so that sound striking the diaphragm, 
and causing it to vibrate, will vary the 
resistance of the carbon pack at the 
frequency of the vibration. 

BATTERY AND EARPHONE 

Use is made of this characteristic by 
connecting the microphone in series with 
a battery and magnetic earphone. The 
varying resistance of the microphone, 
representing the sound reaching it, will 
vary the current flowing through the 
poles of the electromagnets in the ear¬ 
piece. This varies the strength of the 
magnets and causes the earpiece dia¬ 
phragm to vibrate in accordance with 
the original sound waves. 

This type of hearing aid had a num¬ 
ber of inherent disadvantages. Because 
of the distortion in the system, the 
sounds heard by the user were not 
always intelligible. Resonances in the 
diaphragms caused certain frequencies 
to be more emphasised than others. 
The gain of the system was poor so that, 
to achieve greater gain, larger micro¬ 
phone diaphragms were used. For ex¬ 
treme cases two or three microphones 
were connected together to collect more 
sound for the single earpiece. 

These limitations led to the develop¬ 
ment of the “booster,” which appears 
to have been a German invention. The 
booster was a type of mechanical am¬ 
plifier or “valve.” It was really a com¬ 
bination of an electromagnetic earpiece 
and a carbon microphone, with the for¬ 
mer arranged to drive the latter, via a 
common diaphragm. 

In use, the varying current from the 
first carbon microphone was fed to the 
coils of the electromagnet in the booster. 
This current actuated the diaphragm, 
varied the resistance of the carbon gran¬ 
ules on the other side of it and, of 
course, any current flowing through 
them. In this way, the relatively weak 
current in the coils could be made to 
control a very much larger current from 
a separate battery. It was this “ampli¬ 
fied” current which was fed to the ear¬ 
piece. 

DISADVANTAGES 

However, both the carbon micro¬ 
phones and the carbon amplifiers suf¬ 
fered from serious disadvantages. 
Changes of position, such as leaning over 
forwards or backwards, threw these early 
carbon devices off vertical, causing the 
sound to cut out. Pivoting type micro¬ 
phones were designed to overcome this. 
Also, the greater the sound intensity, the 
greater the distortion, so that, in the 
main, considerable difficulty was ex¬ 
perienced by users in getting complete 
satisfaction. In many coses the o!d ear 
trumpet served them better. 

The next development in hearing aids 
was the design of a bone conducting aid 
developed by a German physicist Hugo 
Leiber. For use in conjunction with the 
carbon microphone, the device took the 
form of an electromagnetic receiver like 
the earpiece. However, instead of the 
diaphragm vibrating a column of air, a 


small button, vibrated by the varying 
current in the magnets, transmitted the 
vibrations to the bones of the head. 

It is interesting to note that the first 
application of bone conduction on a 
commercial scale was in 1879, when a 
chap named R. S. Rhodes of Chicago 
took out a patent on his “Audiphone.” 
This was a fan-like device made of 
celluloid, cardboard, or similar semi- 
pliant material. It was provided with a 
handle and, in use, was held so that the 
edge of the fan was placed between the 
teeth, with the body of the fan directed 
towards the source of sound. The col¬ 
lected sounds were transmitted to the 
teeth and thence to the bones of the 
head and the nerves of hearing. 

The invention of the thermonic valve 
or “vacuum tube” did more for the hear¬ 
ing aid industry than anything which 
went before. Although the early valves 
were large and the amplifiers using them 
cumbersome, they were nevertheless 



Above: An even 


used in hearing aid apparatus from the 
early 1920s. In 1934 and 1935, several 
important developments took place. Por¬ 
table hearing aids appeared on the 
market, both mains current or battery 
operated. Microphones and amplifiers 
were installed in schools, halls, churches 
and the like and the hard of hearing 
were able to participate more fully in 
the events which took place therein. 

Also in 1934 and 1935 some English 
firms started to make small battery 
operated valves which were incorporated 
into wearable hearing aid amplifiers. 
These were of two packs. The amplifier 
and microphone were contained in one 
case, while the other contained the bat¬ 
tery and was carried in the pocket. Wires 
led from the batteries to the amplifier 
and from the amplifier to the earphone. 

The total weight of the early 1934 to 
1946 hearing aids was somewhere about 
40 ounces. Weight was considerably re¬ 
duced in later years until in 1947 the 
weight was about 7.5 ounces. At this 
time another important development was 
achieved by the Brush Development Co., 
with the production of the small piezo 
electric crystal earphones and .micro¬ 
phones. These brought about a further 
reduction in size and improvement in 
quality of the reproduced sounds. 

Since World War II the development 
of the transistor has completely changed 
the concept of hearing aids, and both 
size and running cost have been drama¬ 
tically reduced. Running cost is now only 
a small fraction of that previously re¬ 
quired for a valve type aid. What used 
to be a serious consideration in this re¬ 
gard, is now hardly worth worrying 
about. 

At the same time, the development of 
sub-miniature components to go with 
the transistors has made possible the 
most compact amplifiers. A typical three 
stage transistor amplifier measures only 
Vm x 3/16in x 3 / 16in — or less than 


smaller hearing 
aid than the one 
on the previous 
page. This is a 
com pletely self - 
contained "all-in- 
the-ear" type aid 
intended to cope 
with moderate de 
grees of deafness 


☆ 


Right: By con¬ 

trast:, an early at¬ 
tempt at an in¬ 
conspicuous aid. 
Patent specifica¬ 
tions for an ear 
trumpet concealed 
in a hat, dated 
7890. While in¬ 
genious, it is also 
indicative of the 
social stigma 
which has often 
been associated 
with deafness. 
("Hearing Test 
and Hearing In. 
struments.") 


^\<v\ 
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Two types of hearing aid amplifiers. 
Top: A carbon garnule amplifier of 
the 1920s. ("Hearing Tests and 

Hearing instruments"). Above: A 
modern high gain transistor amplifier 
and one of the transistors used in it. 
Even smaller amplifiers are in current 
use. 

the size of an aspirin tablet. The one 
shown in our photograph is slightly 
larger, but still quite small when com¬ 
pared with the threepeeny piece. 

Such small devices naturally call for 
small and efficient batteries. The type 
now used was also developed during 
World War II. They are called “Mercury 
cells” because they use compounds of 
mercury in the electrolyte. The principle 
of oneration is similar to that of the 
Le Clanche cell, but the mercury cell 
gives greater energy in relation to its 
size and is more reliable under adverse 
conditions such as extreme humidity, 
heat and so on. 

The design of a hearing aid is no 
mean task. Unless otherwise advised 
most people contemplating using a hear¬ 
ing aid probably expect more from it 
than it is capable of giving. The fact 
is that a hearing loss cannot be com¬ 
pletely compensated for with any hear¬ 
ing aid. There are limits which are im¬ 
posed by our ears, and other limits 
which are governed by the sounds we 
want to hear, plus the practical limits 
of size, expense and weight. 

The prime object of a hearing aid is 
to amplify speech with minimum dis¬ 
tortion, and without discomfort to the 
user in the presence of loud sounds. It 
was pointed out in last month’s article 
that the dynamic range of the hard of 
hearing may be severely restricted, and 
that the aid must be designed to cope 
with this situation. 

There are two broad approaches to 
this problem; deliberate power output 
limitation, and automatic gain control. 
Power output limitation is the simpler 
of the two, but has some disadvantages. 
It is based on the idea of deliberately 
limiting the power output of the ampli¬ 
fier to a level which tests show the user 
can tolerate. This enables the amplifier 
to be made as sensitive as may be 
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necessary, without any fear that loud 
sounds will ever cause discomfort. In 
fact, there will be a relatively small 
range between weak sounds and loud 
sounds. 

The disadvantage of this is that loud 
sounds are severely distorted, due to peak 
clipping. This restricts the amount of 
dynamic compression possible by this 
method. 

Better results are possible with the 
automatic gain control circuit. In this 
method, signal current taken from the 
output of the amplifier is rectified and 
filtered, to provide a direct current hav¬ 
ing a strength directly proportional to 
the signal producing it. This is then fed 
to earlier stages of the amplifier in such 
a way as to reduce the gain as the signal 
strength increases. This scheme can pro¬ 
duce considerably dynamic compression 
without serious distortion. 

UNWANTED SOUNDS 

Another hearing-aid problem is the 
difficulty the user may have in discrimi¬ 
nating between wanted and unwanted 
sounds. This is due to a number of fac¬ 
tors, but the main one is the loss of 
directivity. This, in turn, is due to the 
loss of binaural hearing (the use of two 
ears) when an aid must be used, plus the 
fact that, with many (older) aids there 
was no relation between head movement 
or position, and the position of the micro¬ 
phone, usually located on the chest. 

Ear level aids are a little better in 
this respect, and some attempt has even 
been made to provide binaural hearing 
by the use of twin aids, particularly 
when these are of the “all-in-the-ear” 
type. However, cost and other factors 
have severely limited the success of this 
idea. 

To minimise this problem, various 
auxiliary arrangements have been evolved 
to provide more direct connection be¬ 
tween the aid and any signals which 
may already be in electrical form. These 
include telephone signals, radio and TV 
sound signals, and sound in some theatres 
from either motion picture sound tracks 
or stage microphones. 

For this purpose many hearing-aids 
are fitted with an induction pick-up coil, 
as well as the conventional microphone. 
The simplest use of this is with a tele¬ 
phone, where signal in the form of a 
varying magnetic field is present in both 



A new type miniature microphone 
now under development. In addition 
to its small size it has high output 
and low distortion. 


the body of the phone and the receiver. 
In the case of an ear level aid, the mere 
placing of the receiver to the ear in the 
normal way will provide sufficient coupl¬ 
ing to the pick-up coil. 

For radio, TV, and theatre use a 
special loop must be provided. This is 
wound around the edge of the room, or 
to enclose a particular area, and con¬ 
nected to the output of the audio ampli¬ 
fier concerned. If properly arranged, this 
provides adequate signal into the pick-up 
coil while ever the user remains within 
the confines of the loop. Many large 
theatres provide such a loop and, in 
some cases, suitable hearing-aids as well. 


FEEDBACK 

Acoustic feedback is another problem 
which faces the designer of hearing-aids, 
small ones in particular. Everyone who 
has used a public address microphone 
knows what is likely to happen if the 
volume control is turned up too high. 
Loud squeals emanate from the loud 
speaker, caused by reamplification of the 
sounds coming from the loud speaker 
and being picked up by the microphone. 
The process goes on over and over again, 
causing severe audio oscillation. 

This is best controlled by using an 
individually moulded ear plug: This is 
made by taking an impression of the 
patient’s ear, then moulding the plug in 
plastic. The earpiece proper fits to the 
outside of this and a hole drilled through 
the plug conveys the sound into the ear. 

The problem of acoustic feedback in 
small “in-the-ear” aids is more acute be¬ 
cause of the close proximity to each 
other of the microphone and ear¬ 
phone. Some success in overcoming the 
trouble has been attained by introducing 
baffles in the case. 


While the carbon microphone is the 
most sensitive type, practically all 
modern hearing aids use either the 
crystal or dynamic type. Very minute 
components of this kind have been made 
so as to reduce the size of the aids. 

There has been developed recently a 
new type of microphone which is at 
least four times more sensitive than the 
carbon microphone. This microphone is 
also its own amplifier and, because of its 
possible minute size, can be used in 
hearing-aids, telephone transmitters, for 
measuring blood pressure inside the 
heart, listening to heart noises, and so on. 

BELL LABORATORIES ‘ 


The new microphone was invented by 
scientists of the Bell Telephone Labora¬ 
tories. It consists of a diaphragm, a 
sapphire stylus and a junction transistor. 
As shown in the diagram, reproduced 
from the Bell Laboratories magazine 
“Record,” the diaphragm is attached to 
the emitter section of the transistor via 
the sapphire stylus. Vibration of the dia¬ 
phragm causes a stress in the emitter 
section. 

“This stress is then transmitted through 
the emitter to the two junctions in the 
transistor, causing changes in the re¬ 
sistance across the junctions. The change 
in the resistance of the emitter junction 
is analogous to the application of a sig¬ 
nal to the base-emitter circuit in a tran¬ 
sistor amplifier: An amplified signal in 
the collector emitter circuit is obtained. 

“The transistor microphone uses 20 to 
100 times less current than a carbon 
mike and its efficiency is up to 100 times 
higher than a typical carbon mike ... it 
is more sensitive, has less harmonic dis¬ 
tortion. (Continued on Page 104) 
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Going out next Sunday? 


It’s hardly likely you will take the family touring in an obsolete vehicle . . . after 
all who will tolerate the dust-laden bone-shakers of the past? As a parallel, are 
you denying yourself the pleasure of enjoying the beauty and breathtaking reality of 
modern recorded music by maintaining an antiquated record player? Now's the 
time for change—and Encel Electronics is the place to make it! Select the items 
you need and write to us for a quote. Our mail order service will reply 
promptly—you’ll be delighted with the Encel Electronics price! All equipment is 
BRAND NEW, Sales Tax has been paid, there are no hidden extras. Now look 
at our special combinations for January. 


niiitiiiiifiiiljiitiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiimiiiiiiiiiia 
= | Special! Medding Eight-Eight stereo § 
E * amplifiers in wooden cases (choice of | 
= veneers), Labcraft turntable with stereo dia- I 
= mond stylus, two Wharfedalc _ or | 
| Richard Allan 8 in 

| speakers . 

iiifiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiitiiMmiiiiiiiitiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiitiiiitiT 


wnaricuaic or : 

£ 59 - 19-0 


Uiiiiiiiiiiitiiiiiiiiiiiiiiimtiiimiiiiiiiiiiiiiiiiimiiiiiiiiiitiiiiiiiiiiiimiiiiiiiiiniiit 
| ^ Mcdding Mullard 5/10 stereo amplifier | 

= * with matching control unit, Labcraft f 

= turntable with stereo diamond, two 10 in 1 

| W’dale or Richard ^ a* a | 

| Allan foam surround | 

| speakers. = 

uiiiiiiMiiiniiiiiiiiiiitiiiiiimiiiiiiiiiiiiiiiiitiitiiiiiiiiiimmtimiiimiiiiiiiiiiiiiiiT 


iMtiiiiiiimmiiiiiiiitiiiiiiiiiiiiiimiiimimiiiiiiiiiiimmiiiiiiiiiimiiiiiiiiiiiiimiii 
E 7 Pioneer 160 stereo P.P. complete with § 
| • A.M./A.M. S.W. tuners, Labcraft 605 | 

= turntable. All Balance pickup with § 
I Decca DFR AM (diamond). Two Wharfc- § 
= dale or Richard Allen 8 in speakers. £98. E 
§ (With lOin Wharfedalc or ~ ~ ~ 

E R.A. speakers. £106. 

| Labcraft 573 in place of 605.* 
iuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiimiM 


Cl I «V70. 

£ 85 - 0-0 


iiiiitiiiiitiitlliiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiniiiiiiiiiiiiimiio 
= 2 Labcraft turntable with stereo diamond, § 

= Medding Eight-Eight stereo amplifier in § 

| Vareogram control cabinet. at a\ ! 

| (With radio tuner — ^ 

§ add another £10 only!) .. | 

iTuuitmmuiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiitiuiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimfr 


jortnimiiiiiiimtiniiiiirniiiiiiiiiiiimMtiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiKiiiiiiiiiiiu 
- “ Medding Mullard 5/10 stereo amplifier = 


15. 


with magnetic sensitivity control unit. | 
| J.H. turntable. J.H. Mk. II tone arm with E 
I ADC 3 cartridge, two 12in Goodmans full f 
| frequency range speakers. (Substitute Lab- | 
| craft 605 turntable 
E and All Balance tone 
| arm if you wish). 

MlilllllimillllMIUMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIHIINItNItlllllllUIUIUMIIIIIIIIimT 


£ 109 - 0-0 


MiimiimimiiimiimiiiiiiiiimiimiiiiiiiiimiiiiiimiiiniiiMmiimimnmniiiiiii 
= g Pioneer SMO 300 amplifier. A.M. A.M. § 
| * F.M./S.W. tuners. Orpheus Silex turn- = 
E table, Ortofon S.M.G. 212 tone arm and § 
= A.D.C. cart. Two FF A a - 

1 Wharfedalc lOin £ | | 

| foam surround speakers . . = 

iTiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiimiiiMitimmmiiiiiiiiiiiMiiiiMiT 


jjiimiiiiimimimiiiiimimiiimimiimiiiimiimuiimimumimmmmiiiiiiiu 
| “5 Speaker cabinets — mahogany cnclo- E 
I - to:- -- styled by 1 


sures for 12 in speakers. 

| Fler. 

| A few only at. 

| Legs for same £1 extra. 

iTmiuiiiiiimiitiiiiiiiifiiiiimiiiimimiiiiiiiiiiiiiiiiiiiiiimiiiiiiitiiiiiiiiiniiuiiiT 


£ 12 - 10-0 


fimiiiiimiiiiiiiiiiiiiiiniiiiiiiiimiiiiiiMiiiiiiiniiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiM| 
= L LEAK stereo twenty amplifier and con- * 
1 * trol unit, J.H. tone arm. J.H. turn- | 

| table, ADC cartridge, A A 1 

| two 12 in Goodmans £ J | /"U“U I 

§ speakers . | 

..in.. 


... 

| q Pioneer stereo amplifier w/- tuners. = 


All-Balance = 


Labcraft 6 05 turntable. 

§ arm with Decca 
| Deram. Two Pioneer 
= CS8B speaker systems . . 

ALL CABINETS SUPPLIED 
TtiiiiiiiiiiiiiiiiiiniiiniiiniiiuiiminiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiuiUiiiiuiif 


£ 112 - 0-0 


Write straight away! Make up YOUR OWN COMBINATIONS and 
ask for the Encel Electronics price • . . you’ll never be disappointed. Don’t 
forget to give us your FULL address. We will care-pack and freight anywhere 
—there’s no distance barrier. 

We freight regularly to all places within Australia and many beyond! 



Australia's Greatest Hi-Fi Centre 


eet , 


354 BRIDGE ROAD. RICHMOND, 
VICTORIA. TELEPHONE 42-2820 
Factory: 47 Coppin St., fa Wholesalers 
Richmond, Victoria. 42-2883 -fa Trade-ins accepted 
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MULLARD RELEASE NEW AUDIO 
POWER TRANSISTOR - AD140 

The latest addition to the Milliard preferred range of transistors is the AD140. This audio power transistor is of the 
germanium junction p-n-p alloy type and is intended for use in the output stages of receivers and amplifiers operating from 
either battery or AC mains. 

The AD 140 power transistor supersedes the OC26 and should be considered for new equipment design. It is mounted 
in a TO-3 metal envelope identical to the OC26. Matched pairs (2-AD140) are available for Class ‘B’ push-pull output stages. 

The data tabulated below is abridged, preliminary data only and more detailed information may be obtained from the 
Mullard Technical Handbook, Volume 4. 


QUICK REFERENCE DATA 

Germanium junction, power transistor of the p-n-p alloy 
type. Intended for use as an amplifier in the output stages 
of receivers and amplifiers operating from either battery or 
A mains. 

V, i, inax. (Ii: = 0mA) 

Vch max. (I B = 0.5A) 

Vck max. (Ik : 
hi i:i. (Ic =r 1.0A) 

ABSOLUTE MAXIMUM RATINGS 

The equipment designer must ensure that no transistor 

exceeds these ratings. In arriving at the actual operating 

conditions, variations in supply voltages, component 

tolerances and ambient temperature must be taken into 

account. 

Collector voltage 


0mA) 

-55 

V 

0.5A) 

-55 

V 

3.0A) 

-40 

V 

) 

30-100 



Veil max. (Ik — 0) 

-55 

V 

Vck max. (Ic = 0.5A, -f Vue =: 2V) 

-55 

V 

Vck max. (Ic = 3.0A, + Vn K = 2V) 

-40 

V 

Collector current 



Icm max. 

3.0 

A 

s: Tc(AV) max. 

3.0 

A 

Emitter current 



I em max. 

3.5 

A 

*Ik(av) max. 

Reverse emitter-base voltage 

3.5 

A 

V ebm max. 

-10 

V 

*Vkh(av) max. 

-10 

V 

Base current 



Ibm max. 

500 

mA 

*In<Av> max. 

500 

mA 

Averaged over any 20ms period. 

Total dissipation 



At Tfuse ^ 37.5°C 

At Teas, > 37.5°C 

35 

W 

/ D Tj max. — T<.„ Ne \ 

Pt„t max. = —— z - - 

\ ^J-cuso / 



Temperature ratings 



T^t: max. 

+75 

°C 

T«,i; min. 

-55 

°C 

Tj max. (continuous operation) 

90 

°c 

tTj max. 

100 

°c 


(intermittent operation total duration 200 hours) 

. V-. . . <1-5 °C/W 

^Likelihood of full performance of a circuit at this tempera¬ 
ture is also dependent on the type of application. 



CHARACTERISTICS at T, u „, = 25°C 

Typical production spread 
Min. Typ. Max. 

Common base 

Collector leakage current L uo 

(Vcu = -500m V, Ii; = 0mA) — — 100 \iA 

(Vm — —14V, Ik = 0mA, 

Tj = 100°C) — — 10 mA 

Common emitter 

Base input voltage V HB 

(VcE = -14V,I 0 = 3CmA) -100 — — mV 

(Vcb = 0V, Ic = 1A) — — -750 mV 

(Vcb = 0V, Ic = 3 A) — — -1.2 V 

Collector knee voltage Vck( knee) — -400 -800 mV 
(See Fig. 1) 



LARGE SIGNAL CHARACTERISTICS 

Min. Typ. 
Ic — If BO 


Current amplification factor Behi. = 

(Vck = -1V,Io= 1A) 
h,,,: at Ic — 1.0A,Vrn = 0V 
hvB at Ic = 100mA, Vch = -14V 

fhfo 


Iii—|—Ic*i»o 

30 — 

0.5 — 


Max. 


100 


3.0 4.5 

CHARACTERISTICS OF MATCHED PAIR 

(measured at T rase — 25 °C) 

Ratio of the current amplification factor 
of 2-AD 140 at I, = 3A 


kc/s 


1.25:1 



Mullard 


MULLARD-AUSTRALIA PTY. LTD. • 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, C0LLINGW00D, N.5, VIC., 41 6644. 

Associated with MULLARD LIMITED, LONDON 
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THERMOGRAPHIC PIGMENTS TRACE HEAT PATHS 

Particularly since the development of transistors and other solid state devices, heat dissipation 
within electronic equipment has become a matter of major importance. One of the problems 
facing engineers is that of designing heat sinks and similar devices that are adequate to pro¬ 
tect the components concerned, yet are not more bulky than is strictly necessary. This 
article describes a method of making visible the heat paths which occur in such circum¬ 
stances, and recording them on film. 


T HE new technique has been develop¬ 
ed to study heat-effects of com¬ 
ponents under load. The method com¬ 
bines the use of temperature-dependent 
fluorescent paints with motion pictures 
taken under ultraviolet floodlight. 

The analysis of heat-wave patterns, 
given off by components, can lead to 
improving heat sink paths, the determin¬ 
ation of safe power dissipation ratines, 
and the design of more reliable com¬ 
ponents. The method of circuit analysis 
can be applied to micro-components, as 
well as large devices. 

Techniques for studying temperature 
distribution were described recently at 
an illustrated talk given by H. D. Frazier 
of Pacific Semiconductors, Inc., Lawn¬ 
dale, California. 

PIGMENTS 

Frazier uses thermographic pigments, 
available through U.S. Radium Com¬ 
pany. He coats the surface to be studied 
with a thin film of phosphor pigments 
that are dispersed in ultraviolet-transmit¬ 
ting paints. A short motion picture is 
taken under ultraviolet floodlights, while 
successive increase of power is applied 
to the circuit. 

Under these conditions, various pheno¬ 
mena, related to temperature distribution 
are observed. The effect is striking. 
Waves of heat can be seen to rapidly 
diffuse. The analyst watches the way in 
which the heat-distribution pattern devi¬ 
ates from normal over a short period of 
time. Temperature gradients can be 
analysed in minute detail. 

The theory is that when units fail 
under load, the locus of failure origin¬ 
ates in a higher temperature area. Under 
identical conditions, the hottest device is 
most likely to be less reliable in long 
term operation. 

Frazier called particular attention to 
the use of this technique to study diode- 
junction temperature, and transistor 
“second breakdown” phenomenon. 

The circuit under study is pulsed to 
successively higher power-dissipation 
levels with just enough time to observe 


the rate of recovery due to interim 
cooling. 

Frazier uses four thermographic phos- 
hors, says one is the most useful. They 
cover an entire range of temperature 
from 25 C to 400 C. One phosphor is 
sensitive between 25 C and 70 C. It has 
an approximate sensitivity of 25 per 
cent quenching per deg. C. The phos¬ 
phor is as sensitive to infrared directly 
as it is to heat conducted from the sub¬ 
strate. It has been used to show heat 
cycling caused by 6 cycles-per-second 
pulses. 

The phosphors are not new. They have 
been used to indicate surface temper¬ 
atures in aerodynamics, in ultrasonics, 
and in determining the cooling efficiency 
of motion picture film. 

Still pictures cannot do justice to the 
description of this method, according to 
Frazier. Even relatively slow observation 
of steady-state conditions does not really 
develop the story, Frazier added. The 
striking aspects of the materials as an 
observational tool is pulsed operation, 
developed through motion picture analy¬ 
sis. Frazier said that this may be a 
reason why such a versatile and valuable 
tool for circuit analysis would lie dor¬ 
mant for so long. 

Motion picture observations can be 
made on devices of microscopic size 
under as high as 100 diameters, or as 


large as desirable up to the sides of 
large furnaces. 

Frazier showed motion-picture ex¬ 
amples of devices in which defects were 
spotted. 

One transistor had a void in the heat¬ 
sink bond. The unit developed second- 
breakdown characteristics at about 10 
amperes and about 20 volts at power 
peak delivered by a Tektronix transistor 
tester. The defect was clearly observed 
as a growing black spot. The unit was 
driven to destruction so that the location 
of the failure could be compared to the 
test, which terminated at 70 C. 

PRECISE INDICATION 

The failure point occurred in the pre¬ 
cise centre of the position indicated by 
the dark spot. Heat patterns were shown 
for a transistor that did not have such a 
defect. 

Other motion-picture sequences showed 
a diode 0.030-in. sq. with poor thermal 
contact, and first indications of failure 
for a large varactor diode. 

Initial reliability tests are just getting 
under way. First indications auger well, 
but tests for corroboration take a great 
deal of time and are not yet finished, 
Frazier says. The total cost of setting up 
apparatus to examine a large number of 
phenomena or devices can be under 100 
dollars, he added. 

(“Electronics” 23-8-63) 


HORN OPERATES CROSSING GATES j 


A system enabling level-crossing gates to be remotely controlled from 
the train has been developed by New Zealand railway engineers. 


T HE object was to overcome unneces¬ 
sary delays at an unattended station 
at Plimmerton, Wellington, New Zea¬ 
land. The automatic signalling system 
in use there could not distinguish be¬ 
tween through trains and stopping 
trains. As a result the gates were often 
closed against road traffic for longer 
than was necessary. 

With the new system the train driver, 
by operating his train whistle, can 
instruct the operating mechanism for the 


gates. Specially positioned microphones 
will respond only to the sound of a 
train horn, and the train has to be in 
the right place when the signal is given. 

The equipment has a memory which 
enables it to deal with a succession of 
requests in the right order. The equip¬ 
ment has been designed to fail safe, and 
its main function is to allow the train 
driver to state his intention to the con¬ 
trol system in the absence of a signal¬ 
man.-—(“Electronics Weekly.”) 
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NATIONAL INSTRUMENT COMPANY PTY. LTD. 

MELBOURNE 62 5281, 390 Flinders St. BRISBANE 68 2068, Brisbane Airport. PERTH 21 9693, 414 Murray St. 
SYDNEY 51 9931 1 Sydney St., Marrickville. ADELAIDE 23 2246, 265 Halifax St. 


DIGITAL VOLTMETER DM 2020 

with the versatility of the DM 2001 plus 
these features 

• .01% Basic Accuracy • 10/4V Sensi¬ 
tivity • 19999 Scale • Simplest Ever 
Check Facilities ® £964 (sales tax free) 

A complete range of additional units is 
available, suitable for construction of 
complete data recording systems, to your requirements. For further information contact: 


now 

available 


DIGITAL VOLTMETER 


DM 2001 —-->• 

• .05% Accuracy • 50 /i V 
Sensitivity • 2.000 M Q Basic 
Input Impedance • Fast Warm 
up with Long Term Stability 

• 20 m.sec. Conversion Time 

• £698 (sales tax free) 

TYPEWRITER DRIVE 
UNIT DM 5022 -^ 


SCANNER DRIVE 
UNIT DM 5002 -> 


RELAY TRAYS- > 


from 

NIC. 

DIGITAL MEASUREMENTS LTD. 
Data Logging Systems 
of up to 
1000 Channels 


AC-DC CONVERTOR DM 2140 

• 15mV to 200V in 4 ranges, extended to 
1500V with external attenuator • Extreme 
accuracy over wide frequency range 

• Built-in A.C. standard • Switched fil¬ 
ter characteristics 


SOLENOID OPERATED ELECTRIC 
TYPEWRITER DM 5020-> 


• Solenoid operation of all numerals, plus 
and minus, decimal point and control 
functions • Capacity 133 characters 
per line • Normal typewriter func¬ 
tion unaffected. 
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VERTICAL SCALES 


TECHNICAL REVIEW 


FOR AIRCRAFT INSTRUMENTS 


Schoolboy thriller phrases such as "the pilot crouched in his cockpit peering tensely at 
his dials are well on the way to becoming as out of date as the aeroplanes featured 
in those early tales. But not because today's pilots need any less information; modern 
aircraft and operations are constantly becoming more demanding in their management, 
and more and more information is required for pilots to do their job. 


A T the same time flying speeds are 
rapidly rising, which means that the 
pilot has an increasing amount of data 
to consider and act upon and a decreas¬ 
ing amount of time in which to do it. 

This problem was realised on both 
sides of the Atlantic at least 15 years 
ago and in the early 1950s experimental 
work was put in hand to solve it, mainly 
in relation to the military field of 
aviation. Two official agencies concerned 
with this work were the Royal Aircraft 
Establishment at Famborough, and the 
Wright Air Development Centre, Ohio, 
U.S.A. 

At a relatively early stage teams at 
both establishments concluded that the 
conventional circular dial form of 
presentation had many limitations and 
disadvantages. Our long acquaintance 
and acceptance of round-faced instru¬ 
ments and indicators has given us an 
ability to cope with such displays with 
some skill—and for many applications 
circular dials will remain the best. But 
before going on to consider alternatives, 
it is worth a brief look at their short¬ 
comings in relation to aircraft manage¬ 
ment. 

For instance, when the pilot wants 
to alter his aircraft’s performance, from 
level cruising to, say, a descent, the 
controls must be manipulated so that the 
needles on several dials move from their 
former positions to different ones in a 
co-ordinated manner. 

The new positions are defined in most 
cases by figures, and the pilot must learn 
the sets of values and needle positions 
that apply for all flight conditions he is 
called upon to achieve. Since 
these values will differ with different 
aircraft, the pilot’s task is further com¬ 
plicated by having to learn fresh values 
for every type of plane. 

The picture presented to the pilot by 
circular instruments has another confus¬ 
ing aspect in that in such a transition 
between flight conditions the needles will 
move in different directions, at different 
rates and over different lengths of dial 
calibration. Frequently all this is hap¬ 
pening when other vital operational 
matters are demanding the pilot’s atten¬ 
tion. 

It is obvious that such conditions are 
far from ideal, and that the pilot’s work¬ 
load must be reduced to maintain his 
efficiency. 

The means of obtaining this reduction, 
evolved here and in America, both em¬ 
ploy moving tape instruments but differ 
in other respects. One system, developed 
by the U.S.A.F. and Bendix and demon¬ 
strated in the U.K., will be considered 
here. 

What are the advantages of this type 
of presentation? Firstly tape indicators 
provide much better scale factors which 
makes them easier to read. The scale 


limits are not restricted to 360 degrees, 
each indicator function requires less 
panel space and fewer separate instru¬ 
ments are needed. 

A further set of benefits accrues from 
the use of a central air data computer 
as the source of synchro or potentio¬ 
meter signals as indicator drive inputs. 
These inputs permit far greater flexibility 
in presentation design than is obtainable 
with conventional direct acting mechani¬ 
cal instruments. 

Such factors as direction of move¬ 
ment, scale length and rates of travel, 
for example, can be varied much more 
readily to meet operational and func¬ 
tional requirements. 

This flexibility has been used to pro¬ 
duce flight instrumentation in which 
indicator behaviour bears a logical rela¬ 
tionship to throttle and control column 
motion. Flight parameters are read off 
against a common horizontal reference 
line, behind which the tapes move, and 
this line is arranged to correspond with 
the horizontal datum of a normal 
director horizon instrument. 

The vertical scale instrument display¬ 
ing mach number, indicated air-speed 
and angle of attack is to the left of the 
director horizon while a similar instru¬ 
ment giving vertical speed and altitude 
is to the right of it. 

If the pilot pulls the column towards 
him the artificial horizon of the horizon 
director instrument will drop below the 
horizontal datum, and the calibration on 
the tapes of the adjacent vertical scale 
indicators is such that they too will 
move in the same direction—angle of 
attack will increase, airspeed will drop 
(assuming no readjustment of power), 
mach number will drop, altitude will 
increase. Variations in power setting will 
also produce similar logical indications 
on these three instruments. 

So far no mention has been made of 
another possibility with combination 
servo/meter instruments of this type; 
that is the relative ease with which 
markers for displaying command signals 
can be added. 

These can be used for such factors 
as target altitude, mach number for a 
given flight configuration, optimum 
angle of attack, etc. Arrangements can 
be made for the markers to be driven 
to their appropiate settings either by 
manual setting under the pilot’s control 
or remotely by data link from the 
ground. 

In practice the pilot can attain and 
maintain required flight profiles by “fly¬ 
ing the aircraft to the markers” without 
directly refering to the various values 
indicated by the instruments. When the 
markers are all aligned with the hori¬ 
zontal reference datum the desired flight 
conditions are being maintained. 

A reasonably ready acceptance of 


This vertical 
scale Bngine 
Pressure Ratio 
indicator re¬ 
places four cir¬ 
cular meters. 

The side-by- 
side presenta¬ 
tion enables 
deviation by 
any one engine 
to be quickly 
seen . 

such a radically 
different form 
of flight in¬ 
formation dis¬ 
play could per¬ 
haps be expect¬ 
ed by pilots 
carrying out 
tests and evalua¬ 
tion work at 
research estab¬ 
lishments, but 
naturally the 
authorities were aware of the fact that 
many of the advantages of a new system 
could be negated if genuine acceptance 
and approval was not given by everyday 
users. 

For this reason a comprehensive 
“opinion poll project” was launched after 
vertical scale instrumentation had been 
in squadron service for some time. The 
results of this study were reassuring and 
the overall feeling was that “this system 
with the horizontal and vertical lines (T 
Line) for scanning was the best the 
(U.S.) Air Force had ever developed.” 

Individual comments named specific 
advantages. . . . “The transition from 
other instrumentations to this display was 
easy and required only a couple of 
flights.” “The display was logical and 
for the first time had a relationship to 
throttle and control movements.” “More 
accurate instrument flight is possible 
with the use of command markers.” 

One pilot summarised his feelings with 
the sentiment, “I would hate to go back 
to round dials and sure feel sorry for 
those guys still struggling with all those 
pointers.” 

Of course, vertical scale instrumenta¬ 
tion systems are unlikely to 
spread quickly to civil aircraft; in fact 
the Concord or its American competitor 
may be the first commercial plane to 
be fitted. 

Questions of cost, the reliability fac¬ 
tors demanded by licensing authorities, 
and other related aspects will all affect 
the time it takes to bring about general 
use of the system. This does not alter 
the fact that its benefits are just as 
applicable to commercial aircraft as to 
military planes. 

(“Electronics Weekly” 16-10-63) 
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POWER FILM 


is the IRC trade name for a proprietary formulation of 
precious metals kiln fired at a controlled temperature to 
become an extremely hard resistive material firmly bonded 
to the ceramic substrate, and virtually impervious to any 
undesirable environment. 

FEATURES:. 

• POWER FILM on ceramic substrate 

• Heat and moisture resistant coating 
EXTENDED RESISTANCE RANGE 

9 High Electrical reliability 

Extreme mechanical ruggedness 
Low Noise 

- Negligible inductance 


TYPES 

RATING 

MIN. 

MAX. 

, LENGTH 

DIA. 

TERMINATION 


<a> 40 °c 

OHMS 

OHMS 


PF 4 

4 

120 

40 K 

15/16" 

$/8' 

3/8' 

AXIAL lead li"x.032' 

I PF7 

7 

180 

90 K 

2-1/16" 



These resistors are 


ADDITIONAL TYPES AVAILABLE SHORTLY 
Standard tolerance 10%, Special 5%, in EIA 
resistance values. 

PERFORMANCE SUMMARY 

• Average Temperature Coefficient: 

-55°C to 235°C, less than 350ppm/°C. 

• Dielectric strength: oyer 1,000V rms. 

• Short time overload (10 x rated wattage for 5 sec.): 
average change less than .5%. 

• 1,000 hours cyclic A.C. load; maximum charge 2% 

• Insulation resistance: greater than 1,000 megohms. 

• Maximum hot spot temperature 235°C at full rated 
load. 

• Maximum recommended ambient 150 3 C — derate 
to 45% of rated load. 

9 Meets Military specification MIL-R-11804D (Char¬ 
acteristic P) for “Resistors, Fixed. Film (Power 
Type)”. ___ 

actured in Australia by: 


INTERNATIONAL RESISTANCE CO. (A/SIA) PTY. LTD. 

(A subsidiary of International Resistance Holdings Ltd.) 


THE CRESCENT, KINGSGROVE, N.S.W. — TELEPHONE 50-0111. 

INTERSTATE SALES ENQUIRIES: 

A.E.E. CAPACITORS PTY. LTD. K. H. DORE & SONS W. P. MARTIN B. L. ANDREW & CO. LTD. I. W. HOLMAN & CO. W. P. MARTIN 

202 Bell St. f 505-507 Boundary St., 188 Collins St., 102 Gilles St., 249 James St., \34 Cambridge St., 

PRESTON, VICTORIA. BRIBANE, OLD. HOBART, TASMANIA ADELAIDE, S.A. PERTH, W.A. WEST LAUNCESTON, TAS. 

Tel.: 44-0491 Tel.: 2-0628 Tel.. 2-6994 Tel.: W 1827 Tel.: 28-2635 Tel.: 4-1738 

MSA-3474 
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TECHNICAL REVIEW 


PORTABLE LASER 

RANGE FINDER FOR SURVEYORS 


The recent development of the laser has given rise to much specu¬ 
lation as to the practical uses for this intriguing device, ranging from 
communications to medicine. While many of these are still in the ex¬ 
perimental stage, David Fishlock, of the "New Scientist" reports that 
one English firm is currently developing a portable surveyor's range¬ 
finder based on the laser. 


survey is gathered by an 8.5in reflecting 
telescope mounted on the other side of 
the test bed. Th:s telescope is in fact 
part of a tuned receiver circuit and the 
light can either be observed directly 
through the eyepiece (to aim the instru¬ 
ment) or turned through 90 degrees into 
a photo-detector. 

T uc ^ e . .... , The success of the system depends 

HE headlong pursuit of the laser as spinning prism is arranged to trigger, by largely on the precision with which the 
a fascinating and fashionable scien- way of a photo-transistor, the injection lapse of time bet ween pulse and echo is 
tific toy has left little time for the deve- of about 10,000 joules of power into the measured- Vwht travels rouphlv a font in 

lopment of practical non-military appli- ruby from a flash-tube. About a milli- T^Zeconfc lOtolheminus VthVc) 

cations. British scientists have not been second later, when the prism is aligned 
conspicuous yet in applying lasers, but with the ruby and behaving as a mirror, 
one firm is now well advanced on what the ruby “lases” and emits a pulse of red 

promises to be a thoroughly practical light with an energy of up to a mega- 

-a rangefinder for surveyors, watt. 

The emerging light, though substan- 


fast counter is essential 


so a very 
(Figure 2). 

So far most of the experiments have 
been made in north-west London, from 
the roof of the laboratories, using as 
“targets” the water cooling towers and 


instrument 

There has been a great deal of specu¬ 
lation in the U.S.A. about the possi¬ 
bility of using the laser for range-finding, _ .. 

particularly in space, where the lack of telescope to reduce the divergency to per"cent* for "high-energy bursts^of Tight 

an atmosphere will allow the light to about 0.2 milliradians; this is equivalent can £ e expected from such structures_ 

travel unimpeded for vast distances, but to a spot only 10ft in diameter at 5 muc h higher than with micro- 

also for military purposes on the battle- miles’ distance—vastly better than, say, wa ves, which are strongly absorbed 


tially coherent, has a divergency of about other prominent structures which abound 
0.5 degree, and is therefore focused by a j n the area> \ reflectivity as good as 10 


field. Those properties which made the a searchlight, 
laser attractive for such applications, 
however, can also be adapted to the 
needs of surveyors. 



1 

1 

1 


7 Iris 

U.--. 


Signring 

Telescope*- n —r 


3 




iM 





jpowerj ^ ^ 




Dichroic 
45° mirror 


but the curved surfaces of cooling towers 
Light reflected from the object under and steeples dissipate much of the re¬ 
flected light. Even so, the laser test bed 
has given satisfactory values, accurate 
to 5 or 10 yards over distances up to 
5 miles, in the far-from-clear London 
atmosphere with a maximum visibility 
of no more than six miles. 

The next step is to compress the rather 
cumbersome test bed into a pack weigh¬ 
ing about 501b, and a portable prototype 
is expected to be ready within three 
months. Its power, drawn either from 
accumulators or from expendable “one- 
shot” dry batteries, will be reduced to 
500 joules; this will “pump” a 2in-long 
ruby, and the reflected light will be 
gathered by a 3in telescope. Such an 
arrangement will deliver a pulse—and 
hence take a measurement—every 20 
seconds. 

Its upper limit of range would still be 
several miles, but its lower limit, perhaps 
120 yards, will inevitably be restricted 
by the accuracy with which one can 
measure a very brief interval of time. 
Such an instrument, Mr Harris and his 
colleagues anticipate, will probably have 
an accuracy of about one part in a 
thousand. 

(“New Scientist” 24-10-63) 


Oscilloscope 


\ Optical filter 
Photo-mulriplier 


m Gated counter _ Oscillator 


SURVEYORS' REQUIREMENT 

The requirement here is a portable 
and comparatively cheap instrument that 
can be used with a minimum of trouble 
as a “tape measure.” The theodolite, the 
surveyor’s stock-in-trade, is a short- 
range instrument that is used with the 
help of a pole; the Tellurometer, though 
it has a longer range, is a more costly 
and elaborate instrument—and two are 
required. And the Mekometer (New 
Scientist, July 29, 1962) is again a short- 
range though very precise instrument. 

Ranging—measuring the distance to 
some remote object—was, in fact, the 
first reported application for the laser. 

Four scientists from Hughes Research 
Laboratories, California, birthplace of 
the laser in 1960, reported successful 
experiments in 1961, and their company 
subsequently developed a commercial 
system based on the laser. 

Scientists at the laboratories of G. and 
E. Bradley Limited, London, NW10, led 
by K. D. Harris and Harold Lewin, aim 
to fill a specific gap in the armoury of 
surveyors by developing an optical rang¬ 
ing device for distances from a few hun¬ 
dred yards to five or six miles. 

The point of using a laser for the 
purpose is twofold. First, it is a source of 
relatively non-diverging light which can 
be focused into a remarkably narrow 
and parallel shaft. But it can also be 
adapted to emit extremely intense bursts 
of light of the sort required to obtain a 
distinct “echo” or reflection. 

Both features are obtainable with a 

ruby crystal laser, the type currently used _ * _ _ T 

by these research workers, who have out for BOAC by Standard Telephones The computer’s reply appears within 
mounted a 6in-long ruby, along with a and Cables Ltd. This firm has current about four seconds, as an arrangement of 
flash tube, within elliptical sheet metal * 
reflectors on the right of a test bed. a 
technique known as “Q-spoiling” is used 
to store the laser’s energy and liberate it 
in brief but tremendous bursts. 

Behind the laser is a motor-driven 
prism spinning at 12,000 rev/min. The 


Figure 2. Simplified diagram of the 
receiver circuit for the laser range¬ 
finder. Distance is calculated by 
measuring the length of time taken 
for a light pulse to travel to the 
target and back. 


TRANS-ATLANTIC COMPUTER LINK 

B.O.A.C. reservations desks in New York have been linked by trans¬ 
atlantic cable to a central computer in London which will give immediate 
replies to queries on the state of booking on all B.O.A.C. flights up to 

140 days ahead. 

T HE New York installation is the button sets which clerks will use to in¬ 
latest in the overall electronic re- terrogate the London computer on the 
servatoins system program being carried state of booking on any flight. 


$OAC orders worth nearly £250,000 coloured lights on the pushbutton unit, 
for the further expansion of the BOAC These lights not only indicate “seats 
system which it supplied almost two available,” “sold out,” or “waiting list,” 


years ago and which Mr R. J. Walden, 
BOAC’s reservations manager, has de¬ 
scribed as “a resounding success.” 
BOAC will have a number of push- 
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but they also show the state of booking 
on up to nine alternative flights which 
can be offered to the customers. 
(“Electronics Weekly”) 
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TRANSISTOR 

TAPE RECORDER 
MODEL 101 



SPECIFICATIONS 

TRANSISTOR: 4 Transistors. 

BATTERIES: 3 x 1.5V. T x 9V. 
RECORDING TIME: Approx. 2 x 10 min. 

with 3" tape. 

TAPE TRACK: Double track. 

FREQUENCY RESPONSE: 200-5.000 c/s. 
PUSH-PULL OUTPUT: Approx. 150 mW. 
LOUDSPEAKER: 2W. 

DIMENSIONS: 7V 2 " x 8" x 2‘/ 2 ". 


A fully transistorised 
portable Tape Recorder 
with remote control 
microphone. Good sen 
sitivity, together with 
quality finish and sty¬ 
ling, make the PEAK 
Tape Recorder a reli¬ 
able companion. 

PRICE: £17.19.6 
complete with batteries 
and 1 x 3” reel of tape. 
(Postage 5/- extra.) 


sole Australian agents. 





5X MAGNIFI 

This new battery-operated PEAK Magnifier 
shows a light on the object under magnifica¬ 
tion and gives an enlarged view of the object 
at five times its original size. Easy to handle 
and simply operated, it is suitable for all 
who have hobbies. 


• Strong moulded plastic case. 

® Slide button operation. 

• Convenient pocket size. 

• Easy battery changeover. 

• Dimensions: 3 V x IV x lV'. 


PRICE: 13/11 

including batteries. (Postage 5d. extra.) 






SPECIFICATIONS 


CIRCUIT: 2-transistor printed circuit with 
volume control. 

STATION CONTROL: Push-button, press-talk 
system. 

OUTPUT: 60 mW. 



TRANSISTOR INTERCOM 

PEAK Transistor Intercom consists of two 
attractive two-tone unbreakable plastic cabi¬ 
nets for desk or wall use — a master and 
sub-station with 66 feet of cord complete with 
plugs. Call signals can be sent to each station 
by pressing a button, even when the battery 
is turned off. Only on receiving the signal is 
the battery turned on, thus ensuring a life of 
4-5 months for the battery. 

PRICE: £8.15.0 

complete with battery. (Postage 2/6 extra.) 


CURRENT: 6 mA no signal. 

SPEAKER: 2Vi dynamic speaker. (Both master 
and sub-station.) 

CORD: 66' with plugs. 

CASE: Two-tone coloured unbreakable plastic 
cabinet for desk or wall mounting. 

BATTERY: 1 x 9V. 

DIMENSIONS: 3” x 1%" x 4". 


sole Australian agents. 
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Radioactive Oil Probe 

Soviet scientists report that a miniature radioactive device 
has been employed in the oil-fields of Tataria to study the oper¬ 
ation of an oil well. With its aid, an oil-borehole has been in¬ 
vestigated and accurate information obtained on its oil content. 
Using the device an exact picture could be built up showing 
the distribution of oil and water in the earth, according to. the 
Soviet report. 

The new instrument is an impulse generator of neutrons. 
It emits neutrons and records them as they pass through the rock. 

TV Telephone 

For many years the television telephone has been talked 
about and considered as a futuristic form of communication. 
It has now become reality. Visitors to the Business Efficiency 
Exhibition, which was held at Olympia from October 1 to 
October 9, were able to pick up a telephone and have a two- 
way conversation in which both parties were able to see each 
other on television screens. 

The Video Telephone manufactured by Pye Telecommunica¬ 
tions Ltd. looks like a television set and contains a 19in screen, 
a loudspeaker and a minature television camera. This is used 
together with a desk unit incorporating a loudspeaker telephone 
with press button call selection and calling lamps. 

Up to 10 extensions can be used in the system. Vision 
and sound signals are routed through a fully automatic exchange 
which can be installed at a suitable point in any building. The 
exchange can be equipped to carry up to five simultaneous 
audio/visual conversations with normal telephone privacy. 

Paper Kills Insects 

Chemically treated shelf paper is said to offer added pro¬ 
tection against kitchen insect pests. The paper, available in 
rolls from the Miles Kimball Company, 41, W. Eighth Avenue, 
Oshkosh, Wisconsin, U.S.A., is impregnated with a chemical which 
kills roaches, ants, silverffsh and similar nuisances. The white 
paper, in rolls 1 foot wide and 50 feet long, should not be cover¬ 
ed by any other paper when placed. 

Dust Rejecting Compound 

An anti-static compound which can be added as a powder 
to all types of vinyl resins an^l polymers, so that products made 
from them will not attract dust, is claimed to be completely non¬ 
toxic and odourless, and practically permanent in its effect. It 
also functions as a plasticising agent. 

The compound is said to be very suitable for use in mater¬ 
ials used for tne manufacture of food and cosmetic cartons. 
It has been developed by Tanabe Seiyaku Company, of 21 Dosho- 
machi 3-chome, Higashi-ku, Osaka, Japan. 

Scale On Steel 

A way of effecting scale-free heating of steel ingots in a 
vertical reneating furnace has been patented by Zavodny V.I., 
Lenina Plzen, Narodni Podnick, Plzen, Czechoslovakia. 

A gas is introduced into the treatment chamber of the furn¬ 
ace so that a protective layer is produced around the ingot being 
heated, so preventing oxidation and the consequent formation of 
scale. Service life of*the furnace lining is prolonged, fuel con¬ 
sumption reduced and loss of weight of the heated steel is avoided 
by the method, states the company. 

Recently, 80 delegates and experts from 21 countries 
attended meetings in Australia of the International Tele¬ 
communications Union (ITU) consultative committee on 
Telegraphs and Telephones. Dating back to the Inter¬ 
national Telegraph Union, founded in Paris in 1865, the 
organisation is now a specialist group within the struc¬ 
ture of the United Nationsv During the Sydney visit, 
delegates took time off to look at representative elec¬ 
tronics manufacturers including, as shown, a visit to the 
Amalgamated Wireless valve and transistor factory at 
Rydalmere. 
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Helps Draw Metal 

The surfaces of metal sheets can be drawn, pressed or bent 
much more effectively by a method developed by Uddeholms 
Aktiebolag, Uddeholm, Sweden. A solution of polyvinyl acetate 
in trichlorethylene is applied to the surface of the metal and the 
trichlorethylene allowed to evaporate; a lubricant is then added. 
The polyvinyl acetate adheres to the metal strongly but is soft 
enough to follow the metal during deformation. Contact is 
between the press tool and the coating rather than the metal itself. 

Stainless Steel Pump 

Alfred Bullows and Sons, Pelsall Road, Brownhills, WalSall, 
Lancashire, England, is offering a stainless steel pump for pump¬ 
ing corrosive fluids from original containers. Called the Pogo, 
it fits into the 2inch end bungs of 44-gallon drums and can be 
clamped to the side of open-top containers or used with a drum 
cover and pneumatic elevator. 

All parts of the pump which come into contact with the fluid 
are made of stainless steel, enabling a wide range of acidic 
and alkaline fluid solutions to be handled. The air motor and the 
pump section are completely separated making it impossible 
tor the fluid to enter the air motor or other critical parts. 

The pump weighs under 201b and its overall length is 
51 inches. 

Anti-Freeze 

Protection for central heating systems against frost is offered 
by United Lubricants, pf United House, Pembridge Road, Lon¬ 
don, W.ll, England, with Forlife (C.H.), a development of the 
company’s anti-freeze for cars of the same name. 

It is designed fpr closed and indirect hot-water heating 
systems. Such systems should be drained off, flushed through with 
clean water and then filled with Forlife (C.H.). The fluid is 
stated to eliminate corrosion and fouling and gives protection 
against freezing down to 17 degrees Fahrenheit. Boiling point is 
216 degrees Fahrenheit. Considerable fuel savings are claimed 
since, with the use of the fluid, continuous firing of heating 
systems is not necessary. 

Do-It-Yourself Conveyor 

British Automatic Conveyor and Equipment Company, of 
41-42, Prescot Street, London, E.I., is introducing a do-it-yourself 
conveyer. 

It is supplied in parts and sections that can be erected by un¬ 
skilled labour with minimum effort. Conversely it can easily be 
dismantled for storage or moving to another site. Additional parts 
are available for extensions and side tables and accessories, too, 
can be purchased in kit form. 


The end drive unit is complete with starter and a totally 
enclosed drive and the tensioning unit is also enclosed. Istruc- 
tios are supplied with each set of parts. 














INTRODUCING A NEW PRODUCT FROM DUCON 



HIGH PURITY. 

HIGH GAIN. 

ETCHED ALUMINIUM 
FOIL ANODE 


WELDED 

TERMINATION 


SOLDER COATED 
COPPER WIRE 


WELDED 

TERMINATION 


HERMETICALLY SEALED 
BY HIGH PURITY 
RUBBER GASKET 


ELECTROLYTIC CAPACITORS TYPE EU 

FIRST Australian made units designed specifically to meet the requirements 
of the new Australian Standard AS-C334, 1962. 

DESIGNED to operate efficiently under arduous environmental conditions and 
will endure intermittent operation under operating temperatures higher than 
specified. 

MINIATURISED by the use of extremely high gain etched aluminium foil... 
their small dimensions, combined with first class electrical characteristics 
afford wide scope in applications engineering. 

AVAILABLE in 90 CV ratings of 10 different can sizes. Capacitance values 
range from 0.25 to 800 ^F . . . working voltage range is as follows—3, 6, 
10, 12, 15, 18, 25, 50 and 70 volts. 


SPECIFICATIONS 


Conforms to Australian Standard C334, 1962 
Maximum continuous operating temperature . . . +70°C. 

Climatic test performance . . . Australian Standard C334 Group 765. 


Leakage Current . . . /jA 

CV Product ^ 1000 . . . 0.1 CV + 10 M A 
CV Product > 1000 . . . 0.06 CV + 50 M A 


POWER 

1.0- 3.3V .. 

. 35% 

10.0- 33.0V . ... 

. ... 25% 

FACTOR 

3.3-10.0V .. 

. 30% 

33.0-100.0V .... 

.... 20% 



DUCON CONDENSER PTY. LIMITED 

Christina Road and Birmingham Avenue, Villawood, N.S.W. 72 0133 


BRANCH OFFICES: 

VIC.: Ducon Condenser Pty. Limited—6 
Clarice Rd., Box Hill South—(89 0411). 

N.Z.: Ducon (N.Z.) Limited—3-5 Auburn 
St., Takapuna, Auckland—(5205). 



AGENTS: 

S.A.: Wm. T. Matthew Limited—95 
Grenfell St., Adelaide-(W7021). 

QLD.: P. H. Phillips Pty. Ltd. —458 
Brunswick St., • Brisbane—(LW 2011). 
W.A.: H. J. McQuillan Pty. Ltd.—1017 
Wellington St. West, Perth—(218911). 
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Manufacture Of Insulators 

Ceramics used for insulating parts of 
spark plugs and in high voltage overhead 
power lines and domestic heating and light¬ 
ing equipment have to have every trace 
of moisture driven out of them when the 
powder of which they are composed is 
sintered. A way of achieving this in about 
a third of the time normally required has 
recently been claimed by L. Seidl, of 461- 
463, Dachauerstr., Munich, Germany. 

Instead of using water or an organic 
liquid to make the powder mouldable, a 
special type of thermosetting resin is used. 
This is plastic at room temperatures and 
higher but, when sintered, hardens to the 
same consistency as the ceramic. Very little 
moisture has to be driven off and much 
time and expense are saved, it is claimed. 

Germanium Reclaimed 

Valuable germanium can be easily re¬ 
claimed from the dusts of semi-conductor 
manufacture and from sulphuric acid solu¬ 
tions commonly used for leaching out 
oxides from non-ferrous ores, says Ledoga 
S.p.A., of 94 Viale Abruzzi, Milan, Italy. 

The dusts are immersed in sulphuric acid, 
in which the germanium dissolves, and then 
this solution and that from the leaching 
process, in which the metal is often widely 
dispersed, is treated with an organic solu- 
tion that contains both tannin and another, 
more complex, compound. Germanium 
separates as a fluffy precipitate to give 
yields of up to 90 per cent. 

TV Camera 

A new, automatic, closed-circuit television 
camera, Series 321, was featured on the 
Marconi stand at the Industrial Photo¬ 
graphic and Television Exhibition at Earl’s 
Court during November. 

This new camera has been designed with 
the specific needs of heavy industry in mind. 
Once set up the stability of this fully tran¬ 
sistorised equipment is such that the only 
control that need be touched in normal 
operation is the ON/OFF switch. 

Light variations of up to 2,000:1 arc 
catered for by automatic sensitivity circuits 
and this can be increased to 1,000,000:1 if 
an automatic filter unit is added. The 
camera will operate satisfactorily in up to 
five feet of water without any additional 
protection, and a wide range of protective 
housings is available to cover the most 
“difficult” industrial surroundings. 

Computer Diploma 

The first diploma students in commercial 
data processing in Australia will graduate 
from the Caulfield Technical College in 
Melbourne at the end of 1964. 

The College Principal, Mr A. E. Lambert, 
said recently that this step forward in com¬ 
puter education had been made possible 
with the delivery by International Com¬ 
puters and Tabulators of a Ferranti Sirius 
computer. 

Mr Lambert pointed out that Caulfield 
was the second Technical College in Vic¬ 
toria to have its own computer, but it 
would be the first in Australia to introduce 
full-time courses in commercial electronic 
data processing. Up till now, Caulfield had 
only been able to offer short part-time 
courses in computer appreciation, program¬ 
ming and system analysis. 

However, for 1964, it would schedule 
four full-time courses and two part-time. 
There would be a four-year course for a 
diploma of Information Processing for 
which students must have their Leaving 
Certificate, and one year diploma courses 
in Electric Computation (technical) and 
electronic data processing. The fourth full¬ 
time course would be for a certificate in 


coding for electronic data processing. In 
all, 200 students are expected to take part 
in the first year. 

Mr Lambert said there was a great 
shortage of trained computer staff in Aus¬ 
tralia and the graduates from Caulfield 
would be eagerly sought. Unofficial esti¬ 
mates indicated that the Commonwealth 
Public Service alone would be requiring 
about 50 programmers a year. 

Conductive Paint 

Silver-filled conductive paint can now be 
applied from aerosol tins *to shield elec¬ 
tronic components from stray currents. 
Epoxy Products Inc., Irvington, New Jersey, 
U.S.A., says the paint will adhere to plastic, 
glass, ceramics and almost any material 
except fluorcarbon and polyethylene plastics. 

The company claims that the spray is 
easier to apply than previous brush-on paints 
and much easier than trying to build metal¬ 
lic shielding around components. It is also 
flexible and can be applied to cables without 
cracking and flaking when the cables are 
flexed. 


On page 27 of the October, 7 963, 
issue, reference was made to a "Pack¬ 
age'' nuclear power station, built in 
Russia and claimed to be the first of 
its kind. However, a reader from 

Sydney draws attention to a pack¬ 
age nuclear power plant which was 
installed about 
two years ago by 
U.S. Navy per¬ 
sonnel at the Me- 
Murdo Sound scl¬ 
ent fic Base in An¬ 
tarctica. Prefabri¬ 
cated by the Mar¬ 
tin Company, it 
supplies the base 
with lSOOkW 
and requires re¬ 
fuelling at ap¬ 
proximately two- 
year intervals. 

The pi c t u r e s 
shown here are 
two of a set, 
dated December, 

7967, showing 
portions of the 
plant being un¬ 
loaded from the 
U.S.S. Arneb. 

(Official US. Navy 
photograph.) 


Lightweight Electric Fence 

A new type of electrified fencing for 
livestock, reported recently in the B.B.C. 
program “New Ideas,” makes use of light¬ 
weight plastic twine with fine conducting 
wires woven into it, instead of the single 
strand metal wire normally used. “This 
plastic twine,” said the reporter, “is only 
one-sixth of the weight of ordinary wire 
and can be tied just like string. It con¬ 
ducts just as well as ordinary wire; and 
very little strain is needed to keep it taut. 
It can be used with ordinary fencing posts, 
although the inventor, Major Bramley, of 
Gosford, near Oxford, intends it for use 
with the flexible plastic posts he developed 
a year or two ago. These posts are made 
of plastic with a metal spike at the end 
for driving into the ground. They weigh 
six ounces, which is about a quarter of 
the weight of an ordinary steel fencing 
rod. It is said that with a reel of this new 
thread and a bundle of posts under his arm 
a man can now fence off an area of ground 
in little more lime than it would take him 
to walk around it.” 

Generator To Control 
Cranes 

High frequency sound is used for remote 
control of cranes or hoists in the Soni- 
Control system developed by Femco Inc., 
Irwin, Pennsylvania, U.S.A. 

The operator carries a small lib sound 
generator which puts out six different fre¬ 
quencies. The receiver and control unit are 
mounted overhead on the crane itself. The 
operator can stand anywhere within 100 feet 
of the crane and direct it to lift, lower or 
move the load in any of four directions. 
The system is said to be cheaper and more 
compact than comparable electric wireless 
control systems. 

Reducing Vibration 

Anti-vibration mountings and shock 
absorbing buffers for machinery are now be¬ 
ing marketed by British Filters, of Maiden¬ 
head, Berks., England. 

Each mounting consists basically of a steel 
tube in the shape of a letter S with locat¬ 
ing pads top and bottom. The tube is filled 
with compressed elastomer (a rubber-likc 
material) which is said to store three times 
the energy of a metal spring of equal weight 
and stress. Mountings of this type are suit¬ 
able for the direct or indirect isolation of 
vibration from heavy machinery. 

The buffers have steel containers filled 
with elastomer with a plunger-piston operat¬ 
ing directly on to the elastomer. Any load 
forces the piston into the container which 
has a leak-proof gland resisting pressures 
up to 50,0001b per square inch. 
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HANSEN VOHMET JM-45 
Comprehensive VTVM — £37:5:0 

F.I.S. Interstate 
Plus Tax. 

FEATURES 


• Switchable AC/DC Probe included 
® Taut Strap Suspension Meter 

• High Input resistance 

• Optional Extra 30KV Probe 

• DC Volts 7 ranges 0-1500V 
Accuracy ±3% FSD 


• AC Volts 7 Ranges 0-1500V RMS 
7 Ranges 0-4200V p-p 
Accuracy ±5% FSD 


# Resistance 7 Ranges 0-1000 megohms 


• Response 30 c/s to 3 Mc/s 



NOW AVAILABLE AUSTRALIA-WIDE—SEE YOUR LOCAL DISTRIBUTOR 

JACOBY, MITCHELL & Co. Pty. Ltd. 

Also at MELBOURNE: ADELAIDE: 

15 ABBOTSFORD STREET, 77 WRIGHT STREET. 

NTH. MELBOURNE. 30-2491. (LA 5117) 
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Blowing Holes In Metal 

Drilling and punching holes in sheet metal 
are said to be outmoded by a new process 
which heats a spot and then blows away the 
molten metal with compressed gas. 

The system, developed by Hobart 
Brothers, of Troy, Ohio, U.S.A., uses an 
argon shielded arc to heat the sheet, which 
can be .091 to .035 inches thick. Carbon 
dioxide under pressure then blows the hole, 
which can range from 1/8 to 9/16 inch dia¬ 
meter. Holes can be made at the rate of one 
per second or faster and the process is said 
to leave no burrs. 

Electric Thermometer 

A clinical thermometer that takes only 
three seconds instead of the usual three 
minutes to record a patients temperature 
can save a great deal of time in a big 
hospital. An estimate of 700 hours of 
nurses’ time saved every week has been 
given for a new thermometer, called the 
Dependatherm 303, which was reported on 
in a recent broadcast in the B.B.C. pro¬ 
gram “New Ideas.” This electronic aid also 
avoids the high breakage rate of the con¬ 
ventional thermometer. 

Dr W. A. R. Thomson, editor of “The 
Practitioner,” explained how the Dependa¬ 
therm 303 works: “It consists of a highly 
sensitive probe attached to an electronic 
recorder which is powered by a small re¬ 
placeable battery. The temperature can be 
recorded either in the mouth, or in the 
arm-pit, and the probe is easily disinfected. 

“The instrument is compact and easily 
'portable. It measures 4£in long, liin 
‘deep and 2£in wide, and is not unduly 
expensive—the cost in the United Kingdom 

Weighing just un¬ 
der 700/6, this 
Ampex portable 
broadcast video 
tape recorder is 
designed for mo¬ 
bile and studio 
use. Fully tran¬ 
sistorised the 

recorder can 
meet broadcast 
standards without 
additional equip¬ 
ment. SO and 60 
cycle versions are 
available, the lat¬ 
ter capable of 
operating at a 
tape speed of 3.7 
i.p.s. and record¬ 
ing up to 5 hours 
of continuous pro¬ 
gram material 
on a single 121- 
inch spool. 

Shafts Ease Assembly 

Flattened shafts and hubs are said to 
save 40 per cent of machining costs and 
to make assembly easier than the more usual 
close-fitting round shafts. 

The system, developed by Herzog-Lock 
Company, Downey, California, U.S.A., calls 
for three flats to be ground on the shafts. 
Hubs of gears or bearings are broached in¬ 
ternally to match in a loose fit. When the 
shaft turns, the edges of the flats jam into 
the flattened interior surfaces, making a con¬ 
centric fit. 

An epoxy adhesive is then pumped into 
the spaces to hold the parts from turning 
backward and loosening. The epoxy is also 
said to serve as an insulator between shaft 
and gear so that different metals may be 
used in these parts. 


is around £16, and batteries, each of which 
will record over 4000 temperatures, cost 
only 2/6. All the nurse has to do is to 
place the probe in the patient’s mouth or 
arm-pit, press a button, and the tempera¬ 
ture is recorded almost at once. 

“In hospital it is estimated that one 
instrument would be sufficient for an entire 
ward. A point stressed by the manufacturers 
is that the Dependatherm can be used in 
tropical or arctic conditions without being 
affected by the prevailing temperature.” 

No Lock Outs 

Spring-loaded keyholders will prevent 
motorists or householders from forgetting 
and leaving their keys in the lock, claims 
Hammacher Schlemmer, of 145, E. 57th 
Street, New York 22, U.S.A. A piece ot 
spring steel surrounds the key but is pushed 
back when the key is put in the lock. After 
the lock is opened the spring returns the 
key to the hand. 

Atomic Super-heated Steam 

The United States Atomic Energy Com¬ 
mission (A.E.C.) has reported an important 
technical advance toward cheaper atomic 
power plants. For the first time an experi¬ 
mental boiling-water reactor has produced 
superheated steam—the high-temperature, 
dry form of steam used to drive turbines 
generating electricity. 

The A.E.C. said that the experimental 
reactor known as boiling reactor experiment 
No. 5 or “Borax-5,” successfully produced 
superheated steam at the A.E.C.’s test 
station in Idaho. This has long been a goal 
of atomic engineers because it makes maxi¬ 
mum use of the intense heat in the reactor 
core and does away with expensive auxiliary 
boilers now in use. 

In Borax-5, saturated steam was first pro¬ 
duced in a boiler region of the reactor core. 
The steam was then recirculated through 
fuel elements in the heart of the reactor 
core and raised to higher temperatures. 


Fluorine Recovered 

Elektrokemisk A/S, of Radhusgatan 23, 
Oslo, Norway, says it has developed an 
effective way of recovering the corrosive 
but valuable fluorine gas emitted from furn¬ 
aces used for refining aluminium. 

As the gas passes up the flue it is made 
to bubble through a down-flow of fresh 
water that tumbles gently over a series of 
perforated plastic plates. The rate of flow 
and number of plates are important, says 
the company, but when properly controlled 
there need be no recirculation of Water to 
increase the concentration of fluorine to an 
economic level. Hydrofluric acid only 
slightly contaminated with sulhur dioxide 
is available for immediate use or sale. No 
expensive neutralising chemicals are re¬ 
quired. 
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YOUR CAR... 
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ert Bosch in Germany. 

In Europe the magneto was used, al¬ 
most exclusively, to provide ignition for 
petrol engines until around the mid 
30s, when, for economic and other rea¬ 
sons, it was mostly replaced by the in¬ 
duction coil system. 

It should be noted that the magneto 
was, and still is, a most efficient system 
of ignition, as can be judged by its use 
today in aircraft engines and high speed 

T RANSISTORISED ignition has been (b) It must be completely reliable in racing cars, where performance and re- 
prominent in our thinking for quite operation and simple to construct; liability are of utmost importance. Its 

some time and, judging by the many (c) Any tests needed to “set-up” the displacement from general usage was 
letters received in recent months, it is unit for correct operation must be simple brought about mainly by its relatively 


A great deal of attention has been focused, of late, upon 
transistorised ignition systems and many unfounded 
claims and counter-claims made about their design problems, 
their reliability in service and their effect upon 
engine performance. In this first article, we discuss the operation 
of the conventional ignition system, clearing the way for a 
subsequent article on the application of transistors 
to solve its outstanding problems. 


a subject in which many readers have a 
lively interest. 


In actual fact, we first thought of electronics, and 


and basic and capable of being per- high cost in comparison with the in¬ 
formed by persons relatively unskilled in duction coil system, and the growing 


competitiveness of the automobile in- 


IGNITION 

SWITCH 


This simplified cir¬ 
cuit diagram 
shows the basic 
elements of the 
conventional iype 
ignition system 
used in most pre¬ 
sent day automo¬ 
biles. 




TO CENTRE POST 
COIL ON DISTRIBUTOR 


producing a system for home construe- (d) It must use components which are dustry. 
tion back in January, 1960, when we easily available to the home constructor. In America the magneto system only 
published an article entitled “Modern At the time Q f writing we have been remained in general use until around 

Cars Are Running Out Of Amps.” This a bi e to satisfy most of these require- 1910, when Charles “Boss” Kettering 

article gave some basic details of tran- ments, but there are still a few “bugs” to introduced an improved version of Le- 
sistorised ignition and included a simpli- be overcome before our system can be of- noir’s original system. Because it could 
fied circuit diagram for such a system. f er ed to the home constructor with he easily and cheaply mass-produced, this 
At the time, however, very little had complete confidence in its ability and, system proved more attractive to the 
been published of the finer technical what is perhaps more important still, its American automobile manufacturers than 
details and, quite frankly, we could not reliability. These problems, by the way, the magneto and, except for specialised 

afford the research time which we felt are not unique to a do-it-yourself applications, it was more or less uni- 

would be needed to develop the scheme project. versally adopted in that country, 

to the “do-it-yourself’ stage. However, before we launch into a Minor improvements and modifications 

Since then, various articles have come discussion of the technical problems were made to the system in the first 
our way and, gradually, we built up a associated with 
file of information which we hoped transistorised igni- 
would enable us to produce a workable tion systems, it 
design, without quite so much original might be best if 
e ff° rt - . we examined first 

However, getting a design from the 0 f all, the funda- 
planning stage into the magazine has mentals of the 
proved to be something of a problem for, 
although we could procure special tran¬ 
sistors and components readily enough 
for our own experiments, there was no 
guarantee that these components would 
be easily available to home constructors 
when they wanted them. 

As little as 12 months ago, for 
instance, we had a design which we were 
reasonably satisfied with, but the tran¬ 
sistors and zener diodes required for it 
were only available from the United 
States on special indent. Our policy is, 
and always has been, to produce projects, conventional system, 
as far as possible, using components problem of design 
which are available as “over the counter' 
items to the home constructor. 


3 : 


BATTERY 


PRI. . 


CAPACITOR 


rt 



, SEC. 


Fig. I 


1 


DISTRIBUTOR 

POINTS 


In this way the quarter of this century but, for the last 

in the transistor 30 years or so, the system has re- 

’system will be more fully appreciated. mained virtually unchanged. It has cer- 

The elements of the modern induction tainly not kept pace with other advances 
Later, with further data and coil ignition system were originated by * n automobile engineering, 
experimental results to hand, we were the Frenchman Lenoir in 1860. Lenoir In the system devised by Ketteiing 
able to evolve designs which could use used a “Ruhmkorff” coil, which was (see Fig. 1) a set of distributor points 
more easily available transistors, but trembler actuated, along with an are alternately opened and closed by a 
then we ran into the further problem of ebonite disc distributor and his system cam, geared to the motor crankshaft, 
obtaining suitable special ignition coils, embodied many of the features present When the points are closed, a current 
Once again, had we wished, we could in today’s ignition systems. It may also flows through the primary of the coil, 
have obtained special coils from overseas be interesting to note that Lenoir in- producing a magnetic field in and around 
sources but, as these would not have vented the spark plug and the type of the iron core. 

been generally available, we still could plug which he designed over 80 years The magnetic flux in the core can be 
not have produced a unit which the ago has remained virtually unchanged considered as a form of stored energy, 

to the present day. which is defined largely by the number 

The automobile industry, in its in- of turns on the primary winding and the 


home constructor could duplicate easily. 
Then a few months ago Australian- 


made coils started to appear and we fancy, was linked with the trembler limit to which the current through it 
attacked the project in earnest. coil system invented by Lenoir, but it can rise with the points closed. 

From the beginning we determined was far from perfect in those early days. When the distributor points are sub- 
that any system we produced must come depending as it did on a battery that sequently opened, the current is inter- 
as close as possible to meeting the fol- was a continual source of trouble. The rupted, the magnetic field collapses and 
lowing requirements: system was largely displaced from abotit a sharp spike of voltage is induced across 

(a) It must be reasonably economical 1903, by the high tension magneto sys- the primary winding."The magnitude of 
to construct, preferably well below the tern which had been brought to a high this voltage spike depends on the in- 
£30 to £50 asked for commercial units; state of mechanical perfection by Rob- ductance, "and therefore the number of 
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turns on the primary winding, and on this field is, as we have already stated, 
the rate of collapse of the magnetic 


Earlier, we said that the magnetic 


field. 

The rate of collapse, in turn, is de¬ 
pendent on the reactive and resistive 
properties of the ignition coil as a whole 
and, no less important, on the condi¬ 
tions which obtain at the breaker points 
as they open. This latter observation 
warrants explanation. 

As the points open, the large induced 
primary voltage, caused by the collapsing 
field, tends to produce an arc across 
the breaker point gap. Any such arc 
tends to sustain the current through the 
primary winding and, in so doing, slows 
the collapse of the field and diminishes 
the peak amplitude of the voltage spike. 

In addition, it causes severe burning 
of the breaker points, with a consequent 
limitation on their service life. 

The dual problem is minimised, in 
practice, by connecting a suitably chosen 
capacitor across the breaker points. 
When the points are closed, the capacitor 
is shorted out and is therefore com¬ 
pletely discharged. 

At the instant when the points open, 
the capacitor appears as a short circuit, 
because there is no voltage across it; 
what is more, voltage can only appear 
across it at the rate at which the capaci¬ 
tor can be charged. Naturally, the initial 
lack 


a matter of primary ampere-turns. flux in a coil, and therefore the stored 

When the breaker points open, the energy available, was broadly dependent 


magnetic field begins to collapse at a 
rate which is determined mainly by the 
inductive, capacitive and resistive proper¬ 
ties of the ignition coil as a whole and, 
to a lesser extent by the external 
circuit. 

The various requirements which 
surround 
generally 


upon the current and the inductance of 
the primary. For the mathematically 
inclined the formula is. 

E equals iLI 2 . 

We also mentioned, earlier, that a 
magnetic flux was created in the core of 
an ignition coil when the points were 
the design of ignition coils closed. An important factor, and one 
tend to dictate a rate of which is missing from the simple energy 


collapse for the field equivalent to a equation, is T or time — the time, in 
resonant frequency of around 2,500 cps. fact, that it takes for the magnetic field 
At this rate of collapse, a voltage puise to assume its maximum value, 
is induced across the now virtually open At this stage we might take a look at 
primary circuit of about 200 volts — as Fig. 2 (a). This is a graph showing the 
compared with the 6 or 12 volts used time (in milliseconds) that a typical igni- 
originally to create the field. tion coil takes to reach maximum mag- 

This high induced primary voltage is netic flux density. In this example 


By Keith Jeffcoat 


Part One 


a purely incidental result of the collap- maximum flux is reached in 15 millisec- 

sing field and it is, in fact, an embar- onds. (.015 seconds) when the coil cur- 

rassment, because it renders necessary rent reaches 3 amperes—the latter a 

the aforementioned steps to control arc- fairly typical figure. 

_^ _ __ ing at the breaker points. It also poses This may seem quite fast until we 

_ of voltage across the opening a special problem for anyone aspiring to figure that the ignition system in an 8- 

breaker points inhibits the formation of replace the physical breaker points with cylinder engine running at 6,000 r.p.m. 

a ’’switched ’ semi-conductor, because the 1,1 ’ J * ----- J - 1 


CAPACITOR VALUE 

The value of the capacitor is quite 
critical and its choice is part of the 
overall design of the ignition system. 

If the capacitor is too small, it charges 
too rapidly and the voltage across the 
still opening points rises fast enough 
to produce a residual arc. 

If the capacitor is too large, its own 
charging cycle is so extended that it 
prolongs current activity through the 
ignition coil primary. In addition to 
retarding the collapse of the field, this 
may modify the timing and nature of 
the spark and create a second arc when 
the contact points close on a, perhaps, 
still significant induced primary voltage. 

In the average ignition coil the high- 
voltage secondary is wound closest to 
the core and the primary, in order to 
obtain better heat dissipation, is wound 
over the top of the secondary. 

When the magnetic field is collapsing, 
the magnitude of induced primary volt¬ 
age is approximately 200 volts. 

The ratio of primary to 
secondary turns in an average coil is 
about 1:100 and, since the collapsing 
magnetic field induces a voltage in both 
windings simultaneously, it would seem 
that the voltage in the secondary should 
be approximately 100 times that of the 
primary. This is in fact so and the 
average ignition coil would have a sec¬ 
ondary voltage of about 20,000 volts. 

It will be apparent from the fore¬ 
going that an ignition coil cannot, in 
any sense, be regarded as a simple 
transformer in which 6 or 12 volts from 
the battery is stepped up directly to 
20,000 volts. If it were to operate in 
this fashion, the primary’.secondary ratio 
would need to be nearer 1:2000 than 
the 1:100 already mentioned. 

To emphasise and clarify this point, 
some repetition might be permissible. 

The basic role of the primary winding 
is to set up a magnetic field in and 
around the core during the interval when 
the breaker points are closed. The 
amount of magnetic energy stored in 
Radio, Television & Hobbies, January, 1964 


pulse exceeds the breakdown limits of 
most available transistors. 

The real objective of the whole exer¬ 
cise is that the lines of force from the 
collapsing magnetic field intercept the 
turns of a large secondary winding to 
produce a very high voltage pulse — 
sufficient, in fact, to initiate the required 
spark across the ignition plug. 

Since the secondary usually has about 
100 times the number of turns on the 
primary, the induced secondary voltage 
is about 100 times that of the induced 
primary voltage or about 20,000 volts 
as already stated. 

In modern cars, where designers have 
increased compression ratios and widen¬ 
ed plug gaps to increase engine perform¬ 
ance while cutting fuel consumption, this 


would be required to produce 400 sparks 
per second. The time between each spark 
would then be 2.5 milliseconds. The 
time for which the ignition points would 
remain closed between each successive 
spark would be roughly 40 per cent of 
the total time, so that the actual time 
available for flux build-up at this speed 
would be approximately 1 millisecond. 

If a line is traced up from the 1 milli¬ 
second point on our graph it can be seen 
that the current flowing at that elapsed 
time is quite small and it becomes appar¬ 
ent that the stored energy in the coil 
would be equally small. 

At this point, many readers may be 
crying “foul” since by quoting figures 
on a V8 at 6.000 r.p.m. we have shown 
an extreme case. Dropping back to 3,000 


anew vYiiuw vuumj; iuwi vunoumFi 1 ^ 11 ) nno . -wo * a r%r\n 

20,000 odd volts would be sufficient to on ^8 or even 2,000, or to 4,000 


sustain good performance 
be maintained throughout 


if it could 
the speed 


r.p.m. on an in-line six, will still pro¬ 
duce energy figures which are below the 


range of ihe engine. Unfortunately, as maximum, and we simply stated 

° 0 . . . thn ra in Ardor tn cfrpco thp 


we shall soon discover, there are inher¬ 
ent limitations in the standard ignition 
system which cause the available voltage 
to decrease as engine R.P.M. climbs. 


the extreme case in order to stress the 
magnitude of voltage loss which will 
occur with the conventional system. 

By way of contrast, the primary 



The primary current rate of growth for both the conventional and transistor 
type ignition systems are shown in graph form above. The significance of these 
graphs is covered in our text material. 
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Type HD1 Miniature Aluminium 
Electrolytic Capacitors 


Full range available to 1000 microfarad 
and 150 volt working. Operating tempera¬ 
ture range from — 20° C to + 70° C. 
Standard tolerance — 10% to 4 - 100% 
of rated capacitance. Full technical details 
on application. 


Type HP3 Polystyrene 
Film Capacitors 

For general application and replacement of 
mica capacitors in the temperature range 
0° C to + 70° C. Normal tolerance 
± 10%. Available tolerances to ±0.5%. 
Voltage ranges available 50 volt to 2000 
volt. Full specifications on application. 


Type HD2 Tubular Electrolytic 
Capacitors 

Pigtail-type standard electrolytic capacitors. 
For general application in the temperature 
range — 20° C to + 65° C. Standard 
tolerance — 10% to + 100% of the 
rated capacitance. Available to 7500 micro¬ 
farad and 500 volt working. Full technical 
details on application. 


Type 150D Solid-Electrolyte 
Tantalum Capacitors 

These capacitors are designed for the re¬ 
placement of aluminium electrolytics where 
high reliability is desired over the tempera¬ 
ture range — 80° C to + 85° C with 
derated operation to + 125° C. Capacity 
to 330 microfarad and 75 volt working. 
Normal tolerances ±20% and ± 10%. 
Full technical details on application. 



Sole Australian Representatives: 


ASC0Y 


(Division of Overseas Corporation (Australia) Limited) 


588 Little Collins Street, Melbourne. Telephone: 62-3191 

Branches: Sydney, Adelaide 
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This graph shows, under average conditions, the voltage present at the spark 
plugs tor a conventional and a transistor ignition system at varying engine 
speeds, but with both systems operating under the same dynamic conditions . 


current rise for a typical transistor 
ignition system is shown in Fig. 2 (b). 
From this it can be seen that the 
transistor system's primary current rises 
to its maximum value in a considerably 
shorter time than the conventional 
system and that the percentage of energy 
available at the 1 millisecond point 
would be far greater than in Fig. 2 (a). 
Later, we will find the reason for the 
transistor system's faster “rise time" but, 
for the moment, we will remain with 
the conventional system. 

One important point can be drawn, 
however, namely that conventional igni¬ 
tion can be adequate for engine speeds 
below about 2,000 r.p.ni. Therefore, in 
a vehicle which is not normally driven 
much above 40 m.p.h., and is not accele¬ 
rated hard in the lower gears, a more 
sophisticated ignition system cannot be 
expected to contribute much to perform¬ 
ance. It is for engine speeds above 2,000 
r.p.m. where the difference can be quite 
marked. 

COIL DESIGN 

At this stage, we might have a look 
at some of the coil designer’s problems 
and see why the drop in high R.P.M. 
output is inherent in the conventional 
system. 

A typical range of conventional igni¬ 
tion coils might be constructed within the 
following specifications: Turns ratio 
1:100 primary turns 100 to 200; 
Second turns 10,000 to 30,000; Primary 
inductance 2.5 to 3.5 millihenries; 
Primary resistance 2.5 to 4 ohms; 
Primary current (from 12 volts) 3 to 
5 amps. 

Of these characteristics, the ones 
which will contribute most to the time 
lag in reaching saturation are the coil 
inductance and resistance, and the 
applied voltage. 

In a coil having a primary inductance 
of 3 millihenries, no DC resistance and 
an applied voltage cf 12 volts, we could 
find the rate of change of current (in 
amperes per second) at the instant of 
switch-on by dividing the inductance 
into the voltage. In this example, it 
would change at a rate of 4,000 amperes 
per second. 

However, if the coil also had a resist¬ 
ance of 3 ohms, its limiting current 
would be 4 amps. We might therefore 
conclude that, IF the initial 4.000 amps 
per second rate of current increase were 
maintained, the coil would reach its 
limiting current in only 1 millisecond 
(1/1000 sec.). 

Unfortunately, the “if” clause turns 
out to be of major proportions. Current 
flowing through the coil produces voltage 
drop across its DC resistance, which 
subtracts from the initial voltage source. 
Therefore, any calculation of rate of 
magnetic “charge” must be based on an 
effective voltage much lower than the 
apparent source. 

The process is cumulative for, the 
higher the current grows, the lower the 
available voltage becomes, due to the 
voltage drop in the resistance; thus the 
more the current increase is slowed 
down. Rather than continue at its initial 
rate of increase, then, it increases at a 
progressively slower rate, and thus takes 
much longer to reach the final value 
than the simple formula would suggest. 

Knowing the electrical constants of 
our system we could, in fact, calculate 
the growth of current in the primary 


winding by applying the exponential 



where, 

i = instantaneous primary current. 

R = primary resistance. 

L = primary industance. 

E = battery vpltage. 

t = time in seconds measured from 
the instant when the contacts 
close. 

e = base of Naperian logarithms. 

Considering the voltage as being fixed 
at either 6 to 12 by the electrical supply 
system, the manufacturer has the option 
of decreasing the magnetic “charge” time 
by: 

(a) Decreasing the coil resistance for 
the same inductance; this would involve 
a heavier gauge of wire, with consequent 
problems of space and configuration. 

(b) Using fewer turns on the primary, 
thereby decreasing both inductance and 
resistance. 

This last measure would certainly de¬ 
crease “charge” time and the energy 
available from the coil might conceiv¬ 
ably remain the same as pre¬ 
viously since, although inductance has 
been reduced, resistance has been re¬ 
duced and this would mean a greater 
current flow in the primary to compen¬ 
sate. 

Unfortunately the breaker points 
become the “bottleneck” if operation 
with higher primary current is sought. 

As the contacts separate, all current 
flowing to the coil tends to squeeze 
through the last microscopic area of con¬ 
tact and current densities in excess of 
a million amperes per square inch are 
reached. This generates enough heat to 
melt the tungsten of the contacts (6,100 
degrees Fahrenheit). 

Pull apart a melted cheese sandwich, 
and you have a fairly good idea of 
what happens as the contact surfaces 
separate. 

Engineers call this effect “bridging”. 
Some of the metal is pulled out of one 
surface, actually prolonging the electri¬ 
cal contact beyond the point where it 
should be interrupted. At the final break, 
some of the metal vaporises and some 
is deposited on the other contact sur¬ 
face. Even after the contacts separate, 
residual arcing may add to the erosion 
of the contacts. 

Not only are the contacts destroyed 
when this cycle is repeated often enough, 
but the erratic nature of the bridging 


and arcing causes slight inaccuracies in 
the timing of the spark. These timing 
inaccuracies contribute to engine rough¬ 
ness, increasing as the points deteriorate. 

All the aforementioned effects occur 
with a conventional ignition coil operat¬ 
ed at its normal current rating. Exami¬ 
nation of any set of used points will 
confirm this. If the current through the 
points is increased, it becomes obvious 
that the destruction of the points must 
be hastened. 

And, if this were not enough, there 
is another exasperating type of point 
damage which occurs, particularly in 
cold weather. At low temperatures, the 
resistance in the primary is lower, and 
the starter turns the engine more slowly 
because of higher viscosity in the oil, 
etc. 

This even lower primary resistance 
means a heavier primary current, and 
the slower operation of the breaker 
points means that they carry a heavier 
current for a longer duration of time. 
When this happens the contact points 
get hot enough for the surface of the 
tungsten to oxidise, forming an insulat¬ 
ing coat of blue tungsten oxide on the 
points. Engineers call this “blueing” of 
the points and, when it happens your car 
either becomes extremely cranky to start 
or won't run at all. 

A general observation might be inter¬ 
posed at this point. With regular 
maintenance and non-arduous driving 
conditions, breaker point erosion may be 
the least of the driver’s worries. If such 
be the case, he has no special problem 
to solve. On the other hand, to a driver 
who, by inclination or necessity, attaches 
great importance to engine tuning, any 
idea which might minimise the pro¬ 
gressive deterioration of ignition charac¬ 
teristics will hold great attraction. 

At this stage we could enter into a 
lenghty discussion on types of points, 
cam angles and distributors in general 
but, from observations and discussions 
we have had with automobile engineers 
on the subject, it would appear that this 
portion of the ignition system, at least, 
has more or less reached a peak of 
refinement. It would therefore appear 
that we must accept as basic the limi¬ 
tations which distributors and points 
impose on conventional systems. 

This limitation has caused engineers 
to examine over and over again ideas 
for getting more out of an otherwise 
conventional system. 

One scheme which has been proposed 
is to reduce the inductance (and there¬ 
fore the resistance of the primary 
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Announcing new prices for SME Pick-up Arms and Accessories:- 


SME 3009 Series II c/w SI* shell . £36 13 0 

SME 3009 Series II c/w S2/W9 shell . 39 9 0 

SME 3009 Series II arm less shell. 35 5 6 

SME 3012 Series II c/w SI* shell . 39 9 6 

SME 3012 Series II c/w S2/W12 shell . 42 5 6 

SME 3012 Series II arm less shell.. 38 2 0 

SME Type SI shell only std. 1 7 6 

SME Type S2 shell only. 2 4 6 

SME Type S2 W/9 shell c/w weight. 4 3 6 

SME Type S2 W/12 shell c/w weight. 4 3 6 

SME Decca D2 Adapter. 4 9 0 

SME Amplifier connecting cable, 6ft. 4 3 6 

SME Series 1 Bias Adjuster. 1 7 9 

*S1 denotes standard “G”-type headshcll. 


the best pick-up arm in the world 


S.2.W/9 Ultra light shell with 
companion balance weight for 
model 3009 Series 11 or S.2.W/12 
for model 3012 Series 11 £4/3/6. 
S.2 Ultra light shell (can only be 
used with companion balance 
weight) £ 2/4/6 . 


Made throughout in light alloy with nearly 
120 perforations, this new ultra-light shell 
weighs only 6 grammes. Developed especi¬ 
ally for cartridges having a compliance of 
20 and upwards, it offers a valuable saving 
in mass at the point of greatest effect. 
Available with companion balance weight 
as an accessory for all Series II Models. 
One more advanced feature which makes 
the SME the best pick-up arm in the 
world. 


winding) then to bring the overall 
primary current back to its original 
value by adding a ballast resistor in 
series with the supply. This would 
certainly increase the primary current 
growth rate and assist in maintaining 
a more constant high voltage output at 
increasing RPM but, unfortunately it 
also decreases the energy in the collaps¬ 
ing field and therefore the actual amount 
of high voltage available. 

In other words, such a coil might 
produce an almost constant amplitude 
of high voltage up to say 5,000 RPM, 
but the actual value of the high voltage 
might be considerably less than the 
amount required to provide effective 
ignition of the combustible gases in the 
chamber. In short, it tends to flatten 

the curve of figure 2a, not by raising 

the low end but by lowering the high 
end. 

All right, we might say, we now have 
a lower high voltage output due to the 
lower voltage induced in the primary, 
but how about making it up 
by increasing the number of turns on 
the secondary and therefore the turns 
ratio of the coil? 

Again, the answer is not so simple. 

Increasing the size of the 

secondary tends to lower its resonant 
frequency, reducing the rate of collapse 
of the magnetic field and therefore the 
induced voltage pulse. If an attempt is 
made to counter this by increasing the 
energy in the system, higher breaker 
point current is immediately involved. 

Thus, the designer faces a law of 
diminishing returns, as well as higher 
costs and, for the needs of the “average” 
motorist, coil design has more or less 
settled into the parameters of present- 
day coils, with little to indicate any 
worthwhile departure therefrom. 

MISFIRE 

The actual voltage required to achieve 
satisfactory ignition of the combustible 
gases in an engine depends on many 
factors, but the major ones are the 
cylinder chamber pressure and the 
resistance of the plug due to fouling 
deposits of lead oxide on the ceramic 
insulator inside the plug. 

At engine speeds up to 2,000 RPM 
the output voltage of the conventional 
system is sufficient to “hold its own.” 
Above 2,000 RPM the available voltage 
decreases rapidly while, at the same 
time, plug fouling increases so that we 
get what auto engineers call “high speed 
miss.” 

The use of the word “miss” in this 
term is, incidentally, a little misleading, 
because quite often the plug does fire, 
but not until the piston has reached 
TDC (top dead centre) or perhaps even 
a little after TDC instead of a certain 
number of degrees before TDC as it 
should. The actual effect, then, is of a 
loss of power rather than a complete 
“misfire” as might be imagined. 

In the graph of Fig. 3 we have plotted 
the output voltage of a conventional 
ignition system at varying engine speeds. 
From this we can clearly see the order 
of voltage drop which occurs at speeds 
above approximately 2,000 RPM. By 
way of comparison the curve of 
a transistor ignition system under the 
same dynamic conditions is shown on 
the same graph. 

Next month we will discuss the intro¬ 
duction of transistors into the ignition 
system and find out how the problems 
we have talked about can be mostly 
overcome by this device. 
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Anyone Can Build This 

"HANDYMAN" 
RECORD PLAYER 

The recent introduction to the local market of a 
small, low cost, encaspulated amplifier unit has 
prompted us to present this battery operated 
portable record player. Any handyman capable of 
using a few woodworking tools and a soldering iron 
can make this unit — no electronic knowledge is 
required to make a first class job. 



The ready made amplifier unit is 
readily available from local dealers. Sold 
under the trade name “Mity-Amp,” it is 
a black plastic box measuring 2in x 3Iin 
x 7/8in, with five coloured leads protrud¬ 
ing from one end. It actually contains a 
four transistor transformerless amplifier 
with a maximum output of two watts 
under optimum conditions. 

The amplifier is completely encaspu¬ 
lated in epoxy resin. This has the ad¬ 
vantage of protecting the components 
from changes in humidity, salt content 
in the air, or mechanical shock. The 
low initial cost of the amplifier contri¬ 
butes to its function as a single unit, 
replaceable but not serviceable. 

A pamphlet is provided with each unit 
detailing the many ways in which it can 
be used. Some pre¬ 
cautions are also 
listed with regard to 
supply and load 

combinations which should be adhered 
to if carrying out experiments. 

However, the role we envisaged for 
the unit was not that of experimentation. 
Rather, we felt that it provided an excel¬ 
lent opportunity to describe a record 
slayer which virtually anyone could 
build—whether he had a knowledge of 
electronics or not. 

With a packaged amplifier ready to 
go, the electronic side of the project 
would be reduced to connecting a battery 
and a few components fore and aft; the 
sort of thing which could be portrayed 
in a very simple diagram. From then 
on the problems would be mainly 
mechanical; the provision of a suitable 
cabinet, the fitting of the selected turn¬ 
table into it, mounting, the speaker and 
so on. 

It would, we felt, be an ideal project 
for the handyman type of reader who, 
while having little knowledge of 
electronics, would enjoy making and fit¬ 
ting out a cabinet, solving the various 
mechanical problems involved, and the 
sense of pride in the completed article. 

This, then, was the idea that 
prompted the project. It remained to 
be seen how well the idea would work 
out in practice; to discover what was 
available in the way of player mecha¬ 
nisms, select a suitable speaker, work out 
a cabinet design, and to determine the 
best operating conditions for the ampli¬ 
fier. 

For a suitable player mechanism we 
had a choice of three makes of battery 
operated units, all suited to our purpose 


the 


both physically and 
electrically. These 
are the Dual model 
300B, the BSR. 

GU7, and the 
Philips NG1012. 

The BSR unit operates from 9 volts, 
other two from 6 volts. 

Regardless of the type selected, it 
would be wise to specify a stereo pickup 
cartridge. The main reason for this is 
to ensure the provision of a “universal” 
stylus which will play both stereo and 
mono records. If a mono cartridge is 
fitted, only mono records can be played. 

The use of a stereo cartridge with a 
mono amplifier presents no serious prob¬ 
lems. By simply joining together the two 
active leads, and treating them as one, 
the cartridge be- 
«&*«**•» haves, electrically, 
Davidson as a mono tyP e. At 

the same time it has 
the physical characteristics which allow 
it to be used with either type of record. 

Unfortunately, the lead arrangements 
on the various cartridges and arms are 
not necessarily standard. In some cases 
they are provided with two leads in a 
woven copper braid, in others there may 
be three leads in a braid. 

In all cases the copper braid—shown 
dotted in the circuit diagram—is earthed. 
Where there are only two leads, these 
are the right and left-hand active leads, 
while the braid is the common lead. In 
this case the two active leads are simply 
connected together and treated as one. 

Where there are three leads, one of 
these will be the common and may 
already be connected to the braid. The 
other two are the actives. If the common 
is not to be immediately apparent by 


While simple to construct, the "Handyman" player is an 
attractive unit which can take its place in any company, 
and hold its own with commercial units in both appear¬ 
ance and performance. 


inspection, then the various combina¬ 
tions of the leads will have to be tried 
until proper results are obtained. There 
is unlikely to be much doubt about this, 
and no harm will be done if the con¬ 
nections are wrong initially. 

Our prototype used the Philips NG- 
1012, which is currently available 
through disposals stores at a very attrac¬ 
tive price. It is fitted with a four speed 
turntable and a plug-in pickup cartridge. 
In our case this was a type AG3016; 
a twin stylus unit intended for 78 and 
mono LP records. However, two stereo 
heads are suitable for this arm, types 
AG3301 and AG3063 and these are 
available, on request, in place of the 
AG3016. 

The choice of a loudspeaker involved 
the operating conditions of the amplifier. 
These are governed by the impedance of 
the speaker voice coil, the latter being 
connected directly in the collecter circuit 
of the output transistor. Thus, in the 
final analysis, the speaker voice coil 
impedance will determine the power out¬ 
put from the amplifier, and the current 
it will draw from the battery. 

Experiments revealed that a judicious 
combination of a six volt supply and a 
voice coil impedance of 33 ohms gave 
the best all round compromise between 
battery economy and audio power out¬ 
put. The latter is less than the maxi¬ 
mum available from the amplifier, but 
quite adequate for this particular appli¬ 
cation. 


This inside view 
of the cabinet 
shows clearly how 
the few units are 
assembled on the 
front panel. The 
speaker is on the 
left, the amplifier 
is the black box 
to the right f with 
the tone and 
volume control 
pots on the ex¬ 
treme right . A 
pair of batteries 
is accommodated 
in the bottom of 
the cabinet. 
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NATIONAL first in the world ^ 

Rational 

WIRELESS MICROPHONE SYSTEM ^ 


MODEL CM-322 



SPECIFICATIONS: 


FEATURES: 


BUYER-USER 

PRICE 

£115 

PER SYSTEM 


National was the first manufacturer of the wireless 
microphone system and years of constant improve¬ 
ment have resulted now in the release of the newest 
Model CM-322; consisting of 

Transmitter assembly, made up of a 

transmitter, operating on a frequency of 
40.68 Me, FM modulation 
microphone, condensor type with fre¬ 
quency response of 100-10,000 c/s 
powerpack, containing 2 standard layer 
type batteries, and an On/Off switch 

Receiver/Pre-amplifier, 

A.C. operated, superhet. with an 
output impedance of 50KOhm, 
unbalanced 

The total absence of cables linking microphone to 
P.A. system, makes this installation a MUST for 

Education 

Clubs, halls and public meetings 
Industry 

by virtue of the fact that the user carries the trans¬ 
mitter in an unobtrusive manner, leaving both 
hands free for essential work and enabling him to 
move freely around within 300ft of the receiver/pre¬ 
amplifier. 


Distributed by and available from: 

HACO DISTRIBUTING AGENCIES PTY. LTD. 

This range is available from all National dealers and from HACO Distributing Agencies Pty. Ltd., Spare Parts Dept., First Floor, * 313-315 
Sussex Street, Sydney, where all original National spare parts are obtainable. Also in Melbourne, HACO Distr. Agencies Pty. Ltd., 202 
Flinders Lane. Perth, RANDELL-HACO Pty. Ltd. Adelaide, Oliver J. Nilsen and Co. Brisbane, Commerce Australia Pty. Ltd. Newcastle, Elec¬ 
tronic Distributing Co. 

_ " 
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FRONT ELEVATION 


SIDE ELEVATION 


MOTOR BOARD 
* i2i" xiir 


■+ 


Recommondcd 

turntable 

centre. 


-4J" 



SPEAKER BAFFLE 


Cut away to clear 
speaker magnet 



PLAN Mid removed) 


CASE DETAILS FOR THE HANDYMAN PLAYER 

★ These dimensions do not allow for thickness of leatherette. 

Front, back, sides, cleats and motor board from Jin. plywood. 

Top, bottom and speaker baffle from 3/16 in. plywood. 


This diagram gives all the details and instructions for the construction of the cabinet. Anyone with a little wood¬ 
working experience should have no difficulty in making a professional looking job. 


Speakers with 33 ohm voice coils are 
available from at least two local manu¬ 
facturers. One of these is Magnavox, 
who can supply 33 ohm voice coils* to 
order, for most of their current models. 

The other firm is Rola, who have 
recently extended their range to include 
voice coil impedances up to 47 ohms 
in particular small types. From this 
range we chose the Magnavox type 
6x4 oval, with a 33 ohm voice coil. 

There are several possible arrange¬ 
ments for the battery supply. However, 
regardless of the particular types used, 
we strongly recommend the broad prin¬ 
ciple of using separate batteries for the 
amplifier and motor. This simplifies a 
number of problems, including the pos¬ 
sible introduction of motor hash into 
the amplifier. 

One arrangement is to use a pair of 
type 509, six volt lantern batteries, and 
these are quite suitable, both electrically 
and physically. A rather more convenient 
unit is the new type 2582 transistor 
radio battery which contains two six 
volt batteries in the one case. This unit 
has the advantage of being more 
compact, having a terminal socket which 
provides simpler and more positive con¬ 
nection, and of being leak resistant. 

In the event of a nine volt record 
player being used it will be necessary 
to provide two different battery types, 
a six volt unit for the amplifier and 
a nine volt unit for the player. The 
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type 2761 is a typical nine volt unit 
suitable for the job. 

When using a six volt player, the 
best arrangement appears to be to use 
two 2582 batteries. These may be so 
wired that one section from each are 
connected in parallel to supply the 
motor, and the two remaining sections 
likewise connected in parallel to supply 
the amplifier. The use of two batteries 

*-PARTS LIST 

!; 1 "Mity-Amp" amplifier. !| 

1 Battery type record player. 

Batteries to suit (see text). J| 

|> 1 Speaker, 33 ohm voice coil. ]> 

<! 1 100K log. potentiometer. 

<! 1 500K log. potentiometer with 

I; switch. 

!; I 33 K l-watt resistor. 

|» 1 ,022 mfd capacitor. 2 

J> I 50 mfd 25V electrolytic capacitor. J> 

<1 1 7-tag miniature tagstrip, hook- 
u up wire, battery plugs, nuts, bolts, 

wood screws. 2 

|[ Aluminium 5in x 4in with lin flange. || 
;• Brackets to clamp amplifier and bat- |[ 
'» teries. J> 

<> Expanded aluminium 6in x 12in. Z 
Plywood for case, sin and 3/16in. 

!; Covering material, leatherette, Z 
|| Vynex, etc. 2 

£ Hinges, handle, clips, glue, panel j| 
pins. I 


will reduce the load per battery and 
give better battery economy. On the 
other hand, the unit can be run from a 
single battery in an emergency. 

Reference to the schematic circuit will 
detail the few additional components re¬ 
quired to provide the necessary control 
functions. Treble cut is provided by 
the 500K log potentiometer and the 
.022 mfd capacitor shunting the input, 
while the volume is controlled by means 
of the 100K log. potentiometer. 

As crystal pickup cartridges are high 
impedance and capacitive, a 33K series 
resistor has been provided to increase 
the input impedance of the amplifier 
and isolate the tone control from the 
cartridge to assist it in functioning 
correctly. 

A 50 mfd electrolytic capacitor of 25 
volts working is recommended across 
the amplifier battery to ensure a low 
impedance at all times—particularly as 
the internal resistance of the battery 
increases towards the end of its life. 

In the case of the Philips player, a 
worthwhile modification to the wiring is 
possible, if the builder feels competent 
to make it. 

The tone arm switch on this player 
is a two pole type wired to switch both 
sides of the motor. We removed the 
wiring from one pole, allowing the 
switch to function in the remaining 
lead only. The unused pole of the 
switch was then wired into the amplifier 
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foster dynamic microphones 

for hand-desk use 


SPECIFICATIONS: 

Output Impedance 50 ohms or 50 K ohms. 

Effective output level — 55db (odb = (one) IV Microbar). 
Frequency response 200 —10,000 C/S. 

OMNI-DIRECTIONAL DYNAMIC 


SIZE 3" x 2 1/8" x I" 
Cable 5ft P.V.C. 

Switch on-off. 

Desk Stand — Clip folds 
for hand use. 

Colour. WHITE. 

Plastic Diaphragm. 


Price Retail 
£2 10 7 

plus Sales Tax 5/3 
50 K Ohms 


A QUALITY PRODUCT OF EXCELLENT DESIGN 

Marketed by 


ZEPHYR PRODUCTS RTY. LTD, 

VICTORIA 


AGENTS D. K. Northovcr & Co.; Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 



air-wound inductors 

Ulumitronic Engineering has developed a complete versa¬ 
tile series of air core inductors designed especially for the 
Amateur rig, for prototypes and production models of r.f. 
transmission equipment. These coils may be used for pi 
output circuits, conventional LC output circuits, interstage 
and oscillator circuits. The series consists of a standard 
coil type, a variable pitch type, an indented type and 
special wound type, in a range of diameters from } inch 
to 5 inches. All Air Dux Coils are constructed of tinned 
or silver plated copper wire wound on large low-loss 
plastic rods for the highest mechanical strength and 
lowest electrical losses. Coils that resist heat distortion 
of temperatures up to 400 deg. F. are available on special 
order for industrial and military use. 


Write for Free Eight-Page Air Dux Catalogue 


A complete range of these Coils is also available from: 


0 

ILLUMITROINIC ENGINEERING 
CORPORATION 
California, U.S.A. 


Victoria: 

L M. MAGRATH & CO. 
P/L. 

208 Lt. Lonsdale St.. Mel¬ 
bourne. Phone: 32-3731. 


Australian Representatives :— 

TRANSTRONIC PRODUCTS 

123 BALGOWLAH ROAD, FAIRLIGHT, N.S.W. 

Telephone: 94-6181. After hours: 94-6596 


Queensland: 

C. A. PEARCE PTY. LTD., 

33 Bowen Street, Brisbane. 
Phone: 2-8510. 
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supply lead, in series with the potentio¬ 
meter switch. This prevents the amplifier 
from operating before the tone arm is 
moved across to start the motor. 

A wiring diagram has been prepared 
which shows the way in which the com¬ 
ponents, including the encapsulated 
amplifier are mounted onto a small alu¬ 
minium panel. This measures 5 in. x 
4in and has a £in flange along one Sin 
edge. One inch from the opposite edge, 
two fin holes, 2in apart, accommodate 
the two potentiometers. A small bracket 
seen at the centre rear of the drawing 
holds the amplifier in place. A major 
portion of the wiring is anchored to 
the miniature 7-tag strip mounted below 
the amplifier. 

As can be seen from the accompany¬ 
ing photograph, this panel is mounted 
alongside the speaker on the inside front 
of the cabinet. More exactly, both these 
items mount on the speaker baffle (see 
cabinet details) which is faced with 
decorative cloth and expanded alumin¬ 
ium. 

The cabinet dimensions given in the 
drawing provide sufficient space for all 
the makes of record players mentioned 
earlier and, providing these are position¬ 
ed on the motor board as recommended 
in the diagram, there should be no dif¬ 
ficulty playing 12-inch records. 

Several dimensions are marked with 
an asterisk indicating that allowance 
must be made for the thickness 
of whatever covering material is to 
be used. The motor board should be 
finished to allow for two layers on each 
side — one on the board and one on 
the inside of the cabinet—making four 
in all. Allowance must also be made 
when fitting the cleats to support the 
motor board, since the covering is 
normally turned over the edge to the 
other side. 

The side pieces for the lid need to 
be accurately cut if they are to match 
up correctly with the main cabinet, par¬ 
ticularly along the break at the top front. 
The two pieces removed from the sides 
of the cabinet are generally too small 
to become the sides of the lid, even 
allowing for two layers of covering 
material between them. 

The side of the case and that of the 
lid are best cut from separate pieces of 
plywood, making them slightly oversize 
initially and planing them down as 
necessary. In all cases the final dimen¬ 
sions are best determined experimentally, 
using samples of the covering material 
to provide the correct spacing. Remem¬ 
ber that the length of the side is affect¬ 
ed as well as the height. 

Following the assembly of the wood¬ 
work with glue and panel pins, the 


STEREO PICKUP 


Whether you pos¬ 
sess any electronic 
knowledge or not, 
this wiring dia¬ 
gram should give 
all the informa¬ 
tion necessary to 
enable the few 
connections to be 
correctly made. If 
a spare set of 
switch contacts is 
available on the 
pickup arm (see 
text), the lead to 
the positive bat- 
ery terminal can 
be broken by it, 
to safeguard the 
battery. 


TO POSITIVE TERMINAL 
OF 6 VOLT BATTERY. 



edges can be planed and rounded with until the glue sets the edge can be 

sandpaper in. preparation for receiving J . u r * 

the covering material. 

We have used two shades of material. 

For the lower portion a piece approxi¬ 
mately 30 inches square will be needed 
while the top of the case will require a 
piece about 18ins by 26 ins. If it is 
desired to line the inside of the vlid an 
additional piece 13 ins square will be 
necessary. 

In applying the covering the normal 
technique is to cut the material so that 
the bottom and all four sides may be 
covred with the one piece, surplus 
material being removed at the corners to 
allow a neat butt joint. 

The first step is to glue the material 
to the bottom, back and front, making 
sure that it is stretched tight in both 
directions and free from wrinkles, air 
pockets, and excess glue. To do this it 
will be necessary to smooth the surface 
from the centre outwards. 

To retain the material under tension 


secured with a few pins. At the front 
and back these edges should be inside 
the cabinet in a position which will 
normally be hidden. 

Allow time for the glue to set suffi¬ 
ciently to hold the material under ten¬ 
sion, but not so much as to make it 
difficult to remove the waste when the 
corners are being trimmed. To make a 
neat joint where the edges of the 
material are to meet along the vertical 
corners allow the front and rear material 
to extend around each corner a little 
before cutting. Apply glue to the sides 
and fold up allowing an overlap at the 
corners. (Continued on page 41) 



The heart of the player is this ready 
made, completely sealed amplifier 
unit. Only four of the five leads 
are needed to put into operation. 



MONO 

PICKUP 


f r -—> 

i i“ 

♦VMn 

33K « 





"VOL 



I00K 


. 022 ^ 

4 

500K 
TONE 


Blue 


Black 


"MITY-AMP" 


Orange 


Red 

—O— 


50 


33 ohm 
SPEAKER 


SWITCH 


1 

T 6 VOLT 
1 BATTERY 


Compare this circuit diagram with the wiring diagram above, as a further 
aid to connections. Note particularly the alternative connections for a stereo 
pickup, as shown in the top left corner. 


EKt'O-STYLUS 

Radiogram Needles 


Used by:- 

• Broadcasting Stations. 

• Connoisseurs. 

• HI-FI ENTHUSIASTS and 

• those who know ! Does 
that include you? 

Diomond and Sapphire 
Std. L.P. and Stereo sold 
by Music Houses 
throughout Australia. 
Use our free inspection 
clinic. 


Manufactured by; 

Ernest Kuenzli Pty. Ltd. 

60 Hunter Street, Sydney 
28-6991 28-6991 
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Tr ue “VALU E-FOB-MONEY” EQUIPMENT 
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PICK-UP ARMS 



X-2 ( LM-3) 


CRYSTAL MICROPHONES 


Model 

Type 

Mounting 

Screw 

Cartridge 

Material 

Cord 

Dimensions 

Max. 

W.H.T. 

Weight 

(9) 

X-1 

(LM-1) 

Lapel 

- 

MC-7 

Pressed 

brass 

5 ft. 

1.6" x 0.75" 

46.0 

X-2 

(LM-3) 

Lapel 

- 

MC-3 

Urea 

resin mould 

5 ft. 

1.3" x 1.8" 

60.0 

X-17 
(LM-4) 

Lapel 

— 


Zinc 

diecast 

5 ft. 

1" x 2.2" 
x 0 81" 

52.0 

X-3 

(BM-3) 

Stand 

5/8" 

MC-9 

Aluminium 

diecast 

Without 

cord 

1.3" x 8.5" 

230.0 

X-5 

(SM-1) 

Stand 

5/16" 

MC-8 

Aluminium 

diecast 

5 ft. 



X-6 

(SM-2) 

Stand 

5/8" 

MC-8 

Aluminium 

diecast 

5 ft. 

2.2" x 3" 
x 3 2" 

163.0 

X-7 

(SM-6) 

Stand 

5/16" 

MC-8 

Aluminium 

diecast 

5 ft. 



X-8 

(HM-1) 

Hand 

— 

MC-8 

Urea 

resin mould 

5 ft. 



X-9 

(HM-7) 

Hand 

5/16" 

MC-3 

Aluminium 

diecast 

5 ft. 

2.1" x 1.5" 
x 3.1" 

119.0 


CRYSTAL 

Model 

. MICROI 

5ensitivif 

(db) 

PHONE CARTR 

y Response 1 

o) 

IIDGE 

mpedance 

(pf) 

1 Material 

Dia. 

Dime 

D. 

nsions 

W. 

H. 

Weight 

(9) 

MC-3 

-5 7 

50 - 7,000 

2,200 

Pressed steel 

— 

1.378 

1.004 

0.315 

7.0 

MC-4 

-6 2 

100 - 5,000 

950 

Pressed steel 

— 

1.126 

1.126 

0.213 

6.0 

MC-5 

-6 5 

100 - 5,000 

950 

Pressed steel 

— 

0.867 

0.867 

0.197 

4.0 

MC-7 

-5 6 

100-6,000 

2,200 

Aluminium 

1.536 

- 

— 

0.433 

6.0 

MC-8 

-5 0 

50 - 8,000 

2,200 

Zinc diecast 

1.890 


— 

0.670 

31.0 

MC-9 

-6 8 

50- 10,000 

2,200 

Zinc diecast 

1.004 

— 

— 

0.374 

8.0 

MC-12 

-5 5 

50 - 8,000 

2,200 

Pressed steel 

1.437 

— 

• — 

0.276 

8.0 

MC-22 

-5 5 

50 - 9,000 

2,200 

Pressed steel 

— 

I 

— 

— 

9.5 

, MC-33 

-6 0 

50- 15,000 

1,000 

Zinc diecast 

1.24 

— 

' “ 

0.26 

17.0 



MC-22 



PICKUP (ARM ONLY) 


Model 

Cartridge 

Description 

A-4 

Any model replaceable 

Viscous damped transcription tone arm 


Distributed throughout Australia by Electronic Industries Imports Pty. Ltd. 


ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 

622 Nicholson Street, N. Fitzroy. N.S.W.: 121 Crown Street, East Sydney—FL5041. 
Q'land: 372 Ann Street, Brisbane—2-6462. S.A.: Astoir House, 81 Flinders St., Adelaide 

—85061. W.A.: 68a Railway Parade, West Perth—28-3111. 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


TRACING BURIED PIPES AND CABLES 


It would be true to say that in areas reticulated for electricity nearly 
all buried metal pipes carry current at mains frequency, particularly if 
the multiple earth neutral system is used. These currents give rise to 
alternating magnetic fields which enable the pipes and cables to be 
traced if a suitable detector is available. 

By R. L. Williams* 


for the coil leads, cast the coil in epoxy 
resin so as to form a solid cylinder 
which is a sliding fit in the main carry¬ 
ing tube, i.e. just under l|in outside 
diameter. This unit may now be 
cemented into one end of the carrying 
tube by means of Pliobond or similar 
adhesive. 

Arrange that the twisted coil leads are 
long enough to project about six inches 

T HE detector about to be described represents the optimum with regard to beyond the remote end of the carrying 
consists of three main parts, a pick- convenience in use but other approaches tube so that they may be later con- 
up coil, an amplifier and a pair of head- are possible. For example, the pick-up nected to the amplifier, 
phones. The pick-up coil has an im- coil could be mounted at the end of a j^e amplifier is built on a piece of 
pedance, at 50 cps, which roughly suits rod and the amplifier contained in a p ax olin l/16in thick, 64in long and just 
the input impedance of the amplifier and small box which could be carried in the un d er 14in wide. Leave about ±in of 

has a mu-metal core, which enables it coat pocket or suspended from the t h e Paxolin free at each end for cement- 

to respond to very small magnetising shoulder by means of a strap. j n g j nto t h e woo den supporting cylin- 

forces. If mu-metal cannot be obtained. The pick-up coil is wound on a bob- ders. One supporting cylinder is recessed 
Stalloy or similar material may be used bin to the dimensions shown and the to take the bakelised paper tube which 
with some decrease in effectiveness. winding space filled with 38 SWG or forms the battery compartment. This 
The amplifier is designed to introduce 40 SWG enamelled wire. Three mu- tube has an internal diameter of £in and 
distortion products into the 50-cycle metal laminations lin x iin are inserted a wall thickness of 1/16in. 

waveform such that plenty of signal is in the bobbin tube and serve as the core. a co il spring provides the battery 

produced in that part of the audio It is interesting to note that three negative connection at the inner end and 
spectrum favoured by the human ear. laminations provide about 95 per cent a wooden bayonet type plug serves to 
A linear amplifier would be most un- of the possible core gain so do not close the open end as well as providing 
satisfactory since neither the ear nor waste this useful material by filling up 
the headphones respond very well to the the bobbin tube. 


frequency of the mains. The amplifier 
has useful gain over a reasonable range 
of ambient temperatures. 

The coil and amplifier are housed 
in a bakelised paper tube 30 inches 
long and l£in internal diameter. The 
wall thickness should be great enough 
to provide adequate mechanical strength 
and it has been found that iin is satis¬ 
factory in this respect. The phone jack 
plugs into a jack socket mounted into 
the end cap of the carrying tube. In¬ 
serting the jack completes the battery 
circuit to the amplifier and thus removes 
the necessity for a separate switch. 

This method of construction probably 


After providing suitable anchorages 


* 15 Pinny Avenue, Lower Hutt, 
New Zealand. 



Shown below is the circuit tor the transistorised pipe tracer . Unlike our 
"TV-AID/' with which it bears some comparison, the amplifier has no gain 
control, since there is no need to prevent signal overload. The sketch above 
indicates broadly how our contributor constructed the amplifier on a piece 
of flat insulating strip, fixed between two cyclindrical wooden supports. 













































































GOLDEN TWELVE 


562 SPENCER STREET, MELBOURNE — FY1251 - - FREE Off-street Parking at Rear 

And at City Depot: 157 Elizabeth Street; MU 1967, MU2699 (Open Sat. Morning) 


GOLDEN TEN 


•TYPE 410T 
TWEETER 


NEW GOLDENJEIGHT HIGH QUALITY HI-FI UNITS 


- means extra speaker sales! 

3 Stai? SPEAKERS -far 3-0 LISTENING 


AUSTRALIAN AGENTS: 

RADIO PARTS PTY. 


LTD. 


GOLDEN TEN 
BASS UNIT 

with foam surround 

Retail £14/3/4 

SPECIFICATIONS—GOLDEN TEN 


Response .Wide range type 

40 to 10,000 c.p.s. with foam 
Power Rating: surround 

British .10 watts 

American .20 watts 

Flux Density .14,000 lines 

Total Flux .82,000 Maxwells 

Magnet Weight _2 lbs. (900 grammes) 

Magnet Type.Alcomax II 

Centre Pole .1£” (3.7 cm.) 

Impedance at 400 cps 1 or 15 ohms 

Hole Fixing .8 equally spaced on 9£” 

Nett Weight .711bs (3.3 kg.) 


CROSSOVER CN104 
Retail: £8/15/- 


NEW GOLDEN EIGHT 

with foam surround 

Retail: £9/11/8 

SPECIFICATIONS—NEW GOLDEN EIGHT 


Response .Single cone type 

45 to 17,000 c.p.s. with foam 
surround. 

Power Rating (British) 6 watts (r.m.s.) 

Flux Density .14,000 lines 

Total Flux . 56,000 Maxwells 

Magnet Weights -17£ ozs. (496 grammes) 

Magnet Type .Alcomax III 

Centre Pole .1” (2.54 cm.) 

Impedance .15 ohms at 400 c.p.s. 

Hole Fixing .8 holes equally spaced on 

Nett Weight.4$lbs (2.154 kilo) 


Type 410T 4” 
TWEETER 
Retail: £4/11/6 
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Axis of coil is at right angles 
to axis of main carrying tube. 
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End cap in which is mounted 
\ the phone jack socket. 





i£ 
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Detail sketches of the coil assembly , 
its position inside the lower end of 
the tube and the cap which seals the 
upper end of the tube. 

a means for making the positive con¬ 
nection. 

All resistors in the amplifier arc 
£ watt and the capacitors are miniature 
electrolytics with the exception of the 
phone by-pas s which is a disc ceramic. 

RECORD^* LAYER 

(Continued from page 37) 

When the side material is held 
securely, a sharp knife or razor blade is 
used to cut through both layers of 
material along the line of the corner. 
Peel away the waste on both sides of 
the cut and the two edges will butt 
exactly. Care should be taken that these 
edges remain together during the re¬ 
maining period that the glue is drying. 

The same procedure is used for the 
lid and motor board. When the glue is 
set the speaker and motor board cut-outs 
may be completed. 

In the case of the speaker cut-out it 
will be necessary to fold the covering 
around to the rear side of the front 
piece. Two diagonal cuts across the 
cut-out will allow this to be done. 

The amplifier mounting plate and 
speaker will be screwed to the 3/16in 
plywood baffle faced with expanded 
aluminium. The two knobs can then be 
fitted and the baffle placed in position 
behind the cabinet speaker cut-out. Four 
or five small wood screws will hold the 
assembly in place. 


The component leads provide all the 
wiring necessary in the amplifier itself 
with the exception of one tinned copper 
wire which runs near and parallel to 
one edge of the Paxolin strip and forms 
the positive common busbar. 

The end cap carrying the jack socket 
and the amplifier assembly are secured 
in position in the main carrying tube 
by means of small wood screws or 
“self tappers.” 

This detector unit may be used to 
trace all types of underground metal 
pipes or cables provided these are carry¬ 
ing a small amount of alternating cur¬ 
rent or DC having rectifier or commu¬ 
tator ripple. 

On farms, golf course, etc., which are 
remote from an electrical reticulation 
system, underground pipes will not 
carry AC and it will be necessary to 
inject a signal so that they may be 
traced. The simplest signal generator is 
possibly a battery plus bell or buzzer. 
Two leads should be taken from across 


the bell contacts: one lead is connected 
to the pipe system at any point where 
it is exposed and the other to an earth 
spike driven into the ground about 15 
feet to one side of the pipe run. 

4n audio signal generator of the type 
used in radio work also makes an excel¬ 
lent signal source. The frequency should 
be set to about 1,000 c.p.s. With a 
suitable injected signal, pipes may be 
traced up to 500 yards from the signal 
source. 

The detector may also be used for 
tracing cables, conduit, etc., in the walls 
and floors of buildings. If it should be 
necessary to provide tracer current, use 
one of the methods outlined in the pre¬ 
ceding paragraph. 

Short circuits in cables can be located 
by tracing the signal until it fades out 
at the fault. For this application the 
signal path should be along the faulty 
conductor, through the fault and back 
to the generator via the other faulty 
conductor. 



BORN TO BE 
A WINNER! 


RCA RED SEAL SOUND TAPE 


Out of sheer necessity, RCA Red Seal 
Magnetic Tape was born! When recording 
the world's greatest artists, RCA recording 
engineers had to be positive beyond a doubt 
that every inch of master recording tape 
would deliver the ultimate in quality 
performance. Working with RCA Sound 
Engineers, they developed RCA Red Seal 
Tape with the exacting specifications 
required for their own use. 


Today it is available to you. 

RCA Red Seal Tape was born to be a winner. 
YOU will appreciate its "prize-winning" 
qualities. 

Available in professional grade Mylar* and 
acetate base—Standard, Long Play and 
Double Play—in all popular sizes. Kc? 

*Du Pont Registered Trademark. 

For further information and 
literature, contact RCA of Australia. 




The most trusted 
name in sound 


RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

SYDNEY: 221 Elizabeth St., 61-8541. 

MELBOURNE; 2 Stephenson St., Richmond, 42-4586. 
BRISBANE: 173 Ann St., 2-7884. 

PERTH: 280 Stirling St., 28-1459. 
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MASTER ELECTRICS piy. ltd. 


A WHOLLY OWN1D 
SUBSIDIARY OF 
MOTOR SPARKS 
LTD. 



S 8 


CHIEFTAIN 4 WITT 
AMPLIFIER 

A 3 Valve Amplifier which operates 
from 240 Volt AC supply. Ample gain 
is available for using crystal or dynamic 
microphone and 4 watts output will 
work from 1 to 6 speakers as required. 
Input Impedance—50,000 Ohms. 

Output Impedance—15 Ohms. 

Ideal for reproduction of records for 
P.A. work, either music or speech in 
small halls, factories, shops, garages, etc. 
Base is steel finished in grey hammer- 
tone with blue and white front panel 
and white knobs. 

Price is only £12/19/6 


r» PK'544 
SISTOR 




LAFAYETTE 

TRANSISTOR AMPLIFIER 

These small amplifiers are supplied on printed 
circuit board and are ideal for building into 
transistor radios, record players or for use on 
midget P.A. systems. Output is about the same 
as a good transistor portable. Supplied less 
volume control, speaker and a 9-volt battery. 
Model PK543 4 Transistor. Price £ 4 / 16 / 0 . 
Model PK544 5 Transistor with hiRher Rain 
and output than PK543. Price £ 7 / 10 / 0 . 
Model PK633 Miniature 3 Transistor tuner to 
be used in conjunction with above amplifiers 
or with tape recorders, etc. Price £7/10/0. 
10.000 ohm Volume Control. Job type for 
1 / 6 . Standard type 0 /. Speakers from 35 /. 
9 volt Batteries from 7 / 6 . 


J 


MR2P SMALL SQUARE 


SIZE 1.21/32 x 1.21/32 
HOLE DIAMETER 1*" 

0-50 micro amp DC. 4 13 

0-100 micro atnp DC. 4 

0-500 micro amp DC. 3 

0-1 ma DC. 2 

0-10 ma DC. 2 

0-250 ma DC. 2 

0-500 ma DC. 2 

0-1 amp DC. 2 

0-5 amp DC. 2 


0-15 amp DC 
0-30 amr> DC 
0-20 volt DC . 
0-50 volt DC . 
0-300 volt DC 


WIZARD PANEL METERS 

We now have 3 sizes in these popular meters 
as listed below. All meters have Zero adjustment 
and are accurate to within 216 p.c. D.C. 
models have moving coil movements and AC 
voltmeters have moving coil with rectifier. 
Special prices are available for quantities. 
Please write for particulars. 



2 INCH METERS M052 
SQUARE BAKELITE CASE 

1 MA D.C. £2/2/0. 30 amp D.C. £2/5/0. 

1 amp D.C. £2/2/0. 30-0-30 amp. D.C. £2/5/0 
5 amp D.C. £2/2/0. 

15 amp D.C. £2/2/0. 20 Volt D.C. £2/2/0. 



31-INCH METERS M065 
ROUND BAKELITE CASE 

50 micr amps D.C.4 13 

100 micr amps D.C.4 l 

500 micr amps D.C..3 0 

1 ma D.C.2 2 

10 ma D.C.2 2 

1 amp D.C.2 2 

5 amp D.C.2 2 

15 amp D.C. 2 2 

30 amp D.C. .2 5 

30-0-30 amp D.C.2 5 

50 amp D.C. .2 13 

50-0-50 amp D.C.2 13 

5 amp A.C.2 2 

20 Volts D.C.2 2 

50 Volts D.C.2 2 

100 Volts D.C.2 2 

300 Volts D.C.2 2 

300 Volts A.C. 2 2 



4 5/S” x 4 1/8” MR4C 
CLEAR PLASTIC CASE 

50 micro amp D.C.5 10 0 

100 micro amp D.C.4 10 0 

500 micro amp D.C.3 15 0 

1 ma D.C. .. 3 10 0 

5 amp D.C.3 10 0 

5 amp A.C.3 10 0 

15 amp D.C. .. 3 10 0 

30-0-30 amp D.C.3 15 0 

20 Volt D.C.3 10 0 

50 Volt D.C.3 10 0 

20 Volt D.C.3 10 0 

50 Volt D.C.3 10 0 

100 Volt D.C.3 10 0 

300 Volt D.C. ..' 3 10 0 

Add 12 l / 2 r / ( Sales Tax to all Prices. 



LINMARK STEREO 
AMPLIFIER 

MODEL YA-130A 

A high quality amplifier at a reason¬ 
able price. Specifications are as fol¬ 
low:— 

Output Power, 7 watts per channel. 
Frequency Response. Plus or Minus 
1 db., 40 to 20,000 c.p.s. 
Harmonic Distortion. Less than - 1%. 
Input' for Full Output. 300 m V. 
Output Impedance. 4, 8 & 16 Ohms 
each channel. 

Tone Control. More than—14 db at 
10,000 c.p.s. 

Valves Used. 1. 12AX7, 2. 6BQ5. 
1. 6CA4. 

Power Supply. 220-240 Volts AC. 50 
c.p.s. 

Dimensions Overall. 9i x 4i x 7 inches. 
Weight. 91b. 

This is a really good amplifier at a 
reasonable price of only £19/19/. 
Speakers and Record Player extra. 
Suitable speakers—Rola 8MX, £4/10/6. 
MSP 8TAX, £4/4/ ea. 

Bass Reflex Boxes for above Speakers 
finished in Walnut, Maple or 
Mahogany, £10/15/ each. 

4-Speed English make Stereo Changer. 

Prices only £10/19/6. 

4-Speed Stereo English Record Player 
units. Price only £6/19/6. 



** 4JJIJJ43&* * 

TECH MODEL TC2 
VALVE TESTER 

Operates from 240AC supply 

Will test all modern type tubes with miniature 
7-pin. minature 9-pin Octal and Loctal 
Sockets. This Tester will check filament 
continuity, short circuits in any elements and 
also emission. Overall size is lOin long. 
8 Va wide. 3 inch deep. Meter size 3 inch 
x iVs inch. Instruction and valve data sheets 
are in metal drawers at bottom of tester. A 
really compact job ideal for portable use or 
on the bench. Weight 5141b. 

PRICE IS ONLY £15. 

Plus 12-2-% Soles Tax. 

TOTAL, £16/17/6 plus postage. 


All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight most be 
Included with order. 


ASK FOR YOUR FREE 67 PAGE MASTER El,RETRIES 547 ELIZ - ST ' 
RADIO, TV COMPONENTS PRICE LIST ™ «our v.XWt 
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A JOB STRICTLY FOR THE BIRDS 

I have been called on to service radio and TV sets in some strange places 
in my time, but a job I had recently was in one of the strangest—it was 

in a fowlhousel 


T O be more precise it was a hatchery; 

portion of a large commercial poultry 
farm on the outskirts of one of our 
outer suburban areas. Also, the only 
resemblance to the “chook house” of my 
boyhood days — the whitewashed gal¬ 
vanised iron lean-to behind the wood 
shed — was the “chooks” themselves; 
and even they seemed different, some¬ 
how. 

The thing that really struck me was 
the way in which science and electronics 
have penetrated this activity, much as 
they seem to have penetrated everything 
else. Within the large modern buildings 
in which the birds are housed I found 
automatic temperature and humidity con¬ 
trols, recording pens and charts to keep 
a record of these conditions for future 
reference, plus very careful planning to 
ensure that all these conditions are opti¬ 
mised at every stage of the bird’s exis¬ 
tence, from the unborn chick in the 
egg to the adult bird. 

MUSIC WHILE YOU WORK? 

In the middle of all this was the set 
I had been called in to service. It was 
one of the older style “table” models, 
of octal valve vintage, boasting an 
eight-inch speaker and a substantial 
cabinet. I naturally assumed this was 
to provide entertainment for the 
employees, but the owner soon disil¬ 
lusioned me on that score. No, this 
was for the chooks too! 

As he explained it, these are such 
nervous creatures that any sudden loud 
noises can have disastrous results. A 
clap of thunder may kill scores of 
valuable birds, while even accidental 
noises caused by careless employees can 
seriously upset them. To minimise this 
the radio set is used to provide a con¬ 
tinuous “masking” level of sound against 
which sudden noises seem less extreme. 
Well, we live and learn. 

The complaint with the set was lack 
of volume, plus some distortion, though 
I couldn’t help wondering whether the 
chooks would notice the latter. Anyway, 
I decided that a good overhaul was 
indicated and that my own bench was 
a better place to do it than in the 
rather “heady” atmosphere of the 
hatchery. 

On the bench the set performed very 
poorly. Not only was the sensitivity 
way down, but there was a strange 
“choking” effect in what signals were 
audible. At this stage I had no way of 
knowing whether this meant one fault 
or two, but I checked all the valves 
as a routine measure to start with. 

This showed that the ECH33 con¬ 
verter was really sick, and I wasn’t 
surprised when a new one restored most 


of the lost sensitivity. All the other 
valves checked OK. 

However, the strange distortion was 
still present, and I tried to analyse it 
more carefully. It seemed as though 
only the louder peaks of audio signal 
were getting through to the speaker, re¬ 
sulting in bursts of loud sound separated 
by periods of virtual silence. It was 
very much like a fluctuating signal try¬ 
ing to get through the muting circuit 
commonly used on mobile radio tele¬ 
phone receivers. 

My first thought was that something 
had gone haywire in the detector cir¬ 
cuit. I have encountered a similar 
effect in the past when some malfunc¬ 
tion has allowed negative bias to appear 
on the detector diode. When this 
happens, the diode will not detect until 
the signal is strong enough to override 
the bias. 

On the other hand, this effect also 
seemed to respond to the volume control 
setting. Increasing the volume, parti¬ 
cularly over the last part of the control 
travel, seemed to reduce the effect, thus 
suggesting that the trouble was in the 
actual audio section. 

Nevertheless, I checked the detector 
circuit first. Unfortunately, I could find 
nothing wrong with it; so that was that 
theory down the drain. I followed this 
with an overall voltage check, an AVC 
check, and a check of the audio coupling 
capacitors for possible leakage. None of 
these checks provided the smallest clue. 

Having disposed of all the more usual 
possibilities, I found myself giving more 
credence to the idea that the trouble 
was somewhere in the audio system, as 
suggested by the effect of the volume 
control. I decided it might be best to 
check the audio signal with the CRO, 
and thus determine the point at which 
the distortion was occuring. 

First, however, I had to consider the 
feedback loop. This was quite an elabor¬ 
ate affair, running from the voice coil 
to the lower end of the diode load, and 
incorporating an extensive tone control 
system. More important, since it encom¬ 
passed the entire audio amplifier, it 
would effectively mask the behaviour of 
any one section, and render any obser¬ 
vations on the CRO meaningless. This 
is a point which is often overlooked in 
testing amplifiers; the need to disconnect 
the feedback loop before attempting to 
trace distortion. 

However, as soon as I disconnected 
this feedback loop, I realised that the 
behaviour of the set had changed quite 
markedly. Although still distorted, in the 
more conventional sense, the “muting” 
effect had almost completely disappear¬ 
ed. As it stood now, the set sounded 
more as if it had a misaligned speaker 
voice coil, although a check on the 
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speaker itself suggested that the voice 
coil was moving quite freely. 

Nevertheless, this gave me an idea. 
Could the “muting” be some queer result 
of a faulty speaker? While I couldn’t 
nominate a theory to explain the idea 
at this stage, it was so easy to swap 
the voice coil leads over to the bench 
speaker that I decided to check this 
possibility before going any further. 

And, as you have probably guessed, 
that was the answer. The set worked 
perfectly on the bench speaker, both 
with and without the feedback, while a 
check on the set speaker showed that 
the voice coil resistance was around 20 
ohms, rather than about 2 which was 
normal for this model. 

VARYING RESISTANCE 

Just why this characteristic caused the 
set to behave as it did is not easy to 
explain. In fact, I can only offer a 
reasonable explanation by assuming that 
the voice coil resistance was not con¬ 
stant; that whatever the fault was, it 
varied with the cone movement and/or 
the voltage present across the voice coil. 

Assuming some such characteristic as 
this, it is reasonable to suggest that the 
voice coil only “came good” when a 
particularly loud signal produced suffi¬ 
cient voltage to temporarily break down 
the high resistance fault. And, having 
broken it down and caused the cone to 
move, mechanical vibration may have 
aided the situation. 

Which naturally brings us to the ques¬ 
tion as to why this effect was more 
pronounced when the feedback was con¬ 
nected than when it was not. This, I 
suggest, was due to the voltages likely 
to occur across the transformer second¬ 
ary in both circumstances. 

With the feedback connected, any 
tendency for the output voltage to rise 
if the voice coil resistance rose would 
be largely offset. The higher output 
voltage would produce more feedback 
voltage, and more feedback voltage would 
hold down amplifier gain. 

WITHOUT FEEDBACK 

With the feedback removed, the situ¬ 
ation would be quite different. A high 
resistance or open circuit voice coil in 
these circumstances would result in quite 
high audio voltages being developed 
across the transformer secondary termi¬ 
nals. In fact, the higher the voice coil 
resistance, the higher the voltage— 
within limits—that would be present, to 
try to overcome it. Thus, there would be 
a far better chance of the signal over¬ 
coming the initial high resistance and 
getting the speaker into operation. 

Naturally, the output would still be 
distorted. Quite apart from the actual 
speaker defect, the output stage would be 
seriously mismatched, while it is also 
probable that the amplfier was being 
driven close to its limits in an effort to 
deliver a reasonable level of sound from 
the faulty speaker. 

On the practical side there was little 
I could do about the speaker. It was an 
old model now, and no longer on the 
“suitable for repair” list. There was 
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nothing else to do, therefore, but fit a 
new one. 

This, and a routine alignment, com¬ 
pleted the job, and I returned it to the 
owner. He, I presume, returned it to the 
chooks—though, between you and me, 
the set was such a good performer it 
seemed a dreadful waste to use it in this 
role. Still, who am I to question this? 

But one thing I did mean to ask him 
was what kind of music the chooks 
seemed to prefer. Did they cluck enthus¬ 
iastically over Beethoven’s Ninth, or did 
they “get with it” in the modern teenage 
manner? 

Though, come to think of it, I doubt 
whether the stomp would be to their 
liking. 

VALVE JOCKEYS 

And now, here are a couple of off¬ 
beat stories about TV sets. 

One product of the TV age is the type 
of service technician known as the 
“valve jockey,” someone with a mini¬ 
mum amount of training — and usually 
on a minimum wage — whose job is 
simply to diagnose which valve has 
caused a set to fail, replace it, and make 
any minor adjustments which this rend¬ 
ers necessary. If the fault appears to be 
beyond the realm of valve replacement, 
he refers the job to a more experienced 
member of the staff. 

In theory, at least, the idea has merits. 
Since many set failures are due to faulty 
valves, and are relatively easy to diag¬ 
nose, it seems silly to employ a highly 
skilled and experienced technician — at 
an appropriate wage — to perform such 
routine tasks for much of the time, just 
so that be will be available for the “dif¬ 
ficult” faults. 

Large organisations in particular, 
often prefer to employ one or 
two highly skilled technicians in con¬ 
junction with a larger number of “valve 
jockeys.” In fact, many claim that this 
is the only way in which the public can 
be given effective TV service at a reas¬ 
onable price per call. 

But of course it doesn’t always work 
out so smoothly in practice. Inexperi¬ 
enced technicians are not always able to 
distinguish between “valve” and “non¬ 
valve” faults, and may persist in trying 
to cure a fault which they should 
really refer to someone with more ex¬ 
perience. At the best, this wastes a lot of 
time; at the worst, it may result in the 
customer paying more for the call than 
he should — including, perhaps, the 
price of a valve — or valves — which 
need not have been replaced. 

TYPICAL CASES 

The two stories I have to tell empha¬ 
sise these problems. However, while 1 
deplore the individual cases, I feel it 
would be wrong to judge any system of 
servicing on a couple of such incidents. 
After all, the valve jockey of today, may 
well be the experienced serviceman of 
tomorrow. 

The first story came to me from a 
fellow serviceman. It seemed that he had 
been called to service a set which was 
suffering loss of horizontal hold. Accord¬ 
ing to the owner, this was the second 
time the same fault had occurred in 
three months. On the previous occasion, 
the serviceman concerned had replaced 
the horizontal control valve, and the 
customer assumed that the same valve 
would have to be replaced again. 

My colleague switched on the set and 


waited for it to warm up. Sure enough, 
the picture came up leaning over at a 
grotesque angle, and no amount of fid¬ 
dling with the hold control would make 
it lock in. Nevertheless, my colleague’s 
impression, judging from the appearance 
of the picture, was that the set was on 
the verge of locking, and just couldn’t 
quite make the grade. 

He slipped the back off the cabinet, 
located the horizontal oscillator coil and 
inserted a plastic screwdriver in the core 
slot. He could see a little of the screen 
around the edge of the picture tube so, 
without bothering to set up a mirror, 
he gave the core half a turn. The tiny 
area of picture he could see changed 
immediately, while an exclamation from 
the owner confirmed that the picture 
had come good. 

He returned to the front of the 
cabinet, checked the horizontal hold con¬ 
trol, and found it now behaved quite 
logically. The picture locked firmly over 
most of its movement, breaking only 
at the extremes of its travel. Where¬ 
upon, he intimated to the owner that 
the job was done. 

SURPRISE 

The owner seemed agreeably surprised. 

“My word?” he exclaimed, “you were 
quicker than the last bloke.” 

“Oh yes?” said my colleague. 

“Yes,” was the reply, “he had to try 
about eight valves before he could find 
one that would fix that fault. He finally 
fitted one which he said was a parti¬ 
cularly good one. He said it was a 
Mullard and that he had picked it out 
specially to. suit this set.” 

As my colleague said later, “How do 
you explain a situation like that to the 
average non-technical customer?” 

This is a typical example of. an 
inexperienced person trying to correct 
a fault by the wrong method. Presum¬ 
ably, the horizontal oscillator coil had 
always been set a little too far in one 
direction, but managed to work by 
reason of a happy coincidence of valve 
tolerances which happened to offset this. 
When, in the course of time, the valve 
characteristics changed slightly, it was 
sufficient to throw the horizontal circuit 
out of tolerance. 

Then, instead of recognising the 
trouble as one requiring adjustment, the 
valve jockey tried the only approach he 
knew; changing the valves. And, by sheer 
coincidence, he happened to find one 
which was similar to the original, at 
least to the extent that it could just 
bring the picture into synch. However, 
it was sailing too close to the wind. 
After a few months’ use, it gave up the 
unequal struggle and the set was as bad 
as ever. 

Incidentally, the fact that the valve 
was a “Mullard” had nothing to do with 
the case. This just happened to be the 
brand on the valve which our hero dis¬ 
covered would work, so he made the 
most of it. The same tolerance could just 
as easily have occurred in any other 
brand of valve. 

The second story was related to me 
by an acquaintance who has some know¬ 
ledge of electronics—at least enough to 
take care of his own audio requirements 
and the like—but who confessed to being 
rather puzzled by this situation. He 
wanted to know if I could explain how 
it could happen. 

It concerned a TV set which had 
suffered a loss of vertical deflection. The 
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The revolutionary Decca “Derain” 
is a microgroove ceramic cartridge, 
fitted with a diamond stylus for stereo 
or mono records. Why is it revolutionary? 
Because the “Deram” causes less wear 
to records after 250 playings than the 
average cartridge does after only one! 
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€7.17.6. Auto-change, £5.12.6.* 




Decca have now produced a transcription arm specially 
designed for use with the “Derain” cartridge (although 
the cartridge can, of course, be used with the majority 
of other arms). The arm has a standard half-inch 
mounting shell. Price, transcription arm only, £8.2.6.* 


DECCA MICROLIFT 

Hands off the pick-up! Fit 
a Microlift and avoid dam¬ 
age to stylus and records. 
Gently and accurately the 
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STEREOPHONIC PICK-UP 

This model incorporates the Stereophonic Mark II head 
and the Professional arm. It is the latest refinement 
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local service organisation was called, and 
they duly dispatched a valve jockey to 
the customer's home. And, to give him 
his due he lost no time in correctly 
diagnosing a defective 6CG7 valve —one 
half of which was apparently used as a 
vertical oscillator. 

So far so good. The only snag was, 
he didn’t have a replacement 
6CG7. What was more, he apparently 
didn’t consider it sufficiently important 
to make a special trip to obtain one. 
Either that, or he faced a reprimand 
for not having the correct valve on hand 
and wasting time in obtaining one. Any¬ 
way, whatever the reason, he apparently 
was determined not to make a special 
trip if it could be avoided. 

SIMPLE SOLUTION 

Fortunately— for him — there appeared 
to be a solution. There was a second 
socket on the chassis containing a 6CG7, 
so what could be easier than swapping 
the two over? No sooner thought about 
than done and, strange to relate, the 
idea worked. Recognisable pictures 
appeared on the screen and the valve 
jockey, not wishing to be faced with 
any awkward questions, made all haste 
out the door. 

And it was only when the customer 
settled down to some serious viewing 
that he realised that all was not well. 
The picture was far too bright and 
would not respond to either of the 
controls normally used to correct this 
. condition. (“Brightness” and “contrast” 
are merely two different names for the 
same effect, as far as most people are 
concerned.) 

At this point my story teller gave it 
away, confessing that he couldn’t work 
out how all this had come about. Firstly, 
how could the set work at all with one 
known faulty valve in it (he didn’t 
recognise the type number as a double 
valve), and secondly, how did the swap¬ 
ping over of the valves cause the bright¬ 
ness problem? 

POSSIBLE REASON 

I can’t be sure, of course, but I offered 
the following explanation as a solution 
. to the problem. First let us assume that 
the 6CG7 had failed in one half only; 
the half that performed the vertical 
oscillator function. Naturally, replacing 
this with a good valve from the other 
socket in the set restored the vertical 
oscillator, but left the other socket with 
only one functioning triode instead of 
two. And my bet is that the faulty triode 
was now forming part of either the 
AGC system, or a DC restoration circuit. 

In the first case the AGC system 
would not function correctly—if at all— 
resulting in extreme contrast which the 
user might easily describe as excessive 
brightness. In the second case, 
the brightness circuit probably would be 
upset, and the customer’s complaint 
would be quite accurate. 

However, the real point of the story 
is not the precise technicalities of the 
problem, but rather the fact that such 
a situation should have occurred at all. 
Situations like this, and the previous 
story, are responsible for many of the 
public's complaints about overcharging 
and inefficient service. Even though such 
incidents may be comparatively rare, it 
does not take many such to make the 
public suspicious. And once they become 
suspicious, every transaction they do not 
fully understand is marked down as a 
j “raw' deal.” 
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The linearity problem in 
reclifier-type a-c voltmeters 

Although most people in electronics are aware that moving coil rectifier- 
type AC voltmeters tend to be non-linear, few would be able to explain 
why this is so. This article explains the factors governing linearity, and 
describes a method of linearity compensation using non-linear shunts. 

Jamieson Rowe 


I F you study the meter face of a typical 
volt-ohm-milliamp meter unit, you will 
notice that there are one or more scales 
separated from the rest and marked “AC 
Volts” or perhaps “50 Volts AC And 
Below.” Such scales are usually somewhat 
cramped at the low end and are often 
shorter than the DC volts and current 
scales. 

If the scales are shorter than the rest 
it usually means that the instrument uses 
the same multiplier resistors for the AC 
and DC voltage ranges. As the meter 
reading is proportional to average current 
which for full-wave rectified AC is only 
0.90 times the RMS value (0.636 Epk 
vs. 0.707 Epk), this gives AC readings 
only 0.9 times those for DC and makes 
short scales necessary. 

If the scales happen to be of the same 
length as the rest it means either that 
the meter uses different (slightly lower 
resistance) multipliers for AC, or that it 
arranges for the meter to be made slightly 
more sensitive for AC by removing a 
shunt which is connected across it for 
the DC ranges. 

The low-end cramping of the scales 
requires considerably longer explanation. 
To do so properly, we shall start right 
from fundamentals, with the basic circuit 
shown in figure 1. 

BASIC CIRCUIT 

Our meter movement M is connected 
to the output of a four-diode rectifier 
bridge (D1 . . . 4). The terminals of 
the circuit connect to the input junctions 
of the bridge via the multiplier resistance 
Rm. The meter has an internal resistance 
Ri so that, apart from the diodes, the 
total circuit resistance is (Rm plus Ri). 

In figure 2 is shown the equivalent 
circuit of this arrangement. During each 
half-cycle the meter is connected to Rm 
and the input voltage via two series 
diodes — here shown for convenience 
both in the one leg rather than one in 
each. D2 and D3 will be in circuit for 


the half-cycles in which terminal A is 
positive, while D4 and D1 will operate 
on the alternate half-cycles. 

Figure 2 shows that the meter multi¬ 
plier resistance has two components — 
a linear component comprising Rm and 
Ri, and a component comprising two 
rectifier diodes. 

Figure 3(a) shows the forward voltage- 
current curves for the three common 
types of instrument rectifier diode. The 
current range shown is small, but the 
shape of the curve is typical. If we plot 
the forward resistance of a typical ger¬ 
manium rectifier diode over the same 
current range, we obtain the curve shown 
in figure 3(b). 

From these curves we can see that the 
diode resistance is non-linear, varying 
markedly with current. At very low cur¬ 
rents it is quite high, while at high cur¬ 
rents it is low. 

NON-LINEAR 

Thus the two series diodes of figure 
2 may be considered to be a non-linear 
component of the total meter multiplier. 
At high currents the diodes will represent 
a low resistance, while at low currents 
they will represent a much higher resis¬ 
tance. 

In other words, the meter finds itself 
in series with a multiplier resistance 
which increases with reducing current. 
For low terminal voltage its readings 
are therefore lower than they would be 
if the multiplier were constant, hence the 
cramping of the scales at the low end. 

Strictly, the reduction in rectification 
efficiency of the diodes as the current 
is reduced will also contribute to the 
cramping. However this may be regarded 
as of less practical importance than the 
non-linearity of the forward resistance 
when modern diodes having a high front- 
to-back ratio are used, and in this article 
it will be ignored. 

The degree to which the effect occurs 
depends upon the ratio between the linear 


and non-linear components of the total 
multiplier resistance. In general, the high¬ 
er the value of the linear component 
(Rm plus Ri), the less significant the 
non-linear component and the lower the 
current value at which the cramping be¬ 
comes noticeable. 

As the multiplier resistance is govern¬ 
ed by the required full-scale reading of 
the voltage range, this means that, with 
this simple circuit, cramping will be more 
and more obvious with low voltage 
ranges. The lower the voltage range re¬ 
quired, the smaller the value of (Rm 
plus Ri) and the higher the current at 
which the non-linear resistance becomes 
comparable with it — hence the greater 
the cramping effect. 

There are several methods of handling 
this problem. The cheapest way, and the 
one adopted by those who use the same 
multiplier resistors for the AC and DC 
voltage ranges, is to provide separate AC 
scales. If one has to provide additional 
short scales, anyway, it is not very diffi¬ 
cult to make them cramped at the low 
end to match the law of the circuit. 

This has the disadvantage that the 
meter face is made more cluttered and 
hard-to-read than is desirable. The more 
scales and things to remember, regarding 
which scale to use for which range, the 
more likely are mistakes and time-wast¬ 
age. 

SHUNTING 

An alternative system is to shunt the 
meter with resistors whose value 
decreases with the voltage range requir¬ 
ed. This keeps the diode resistances low 
by the simple procedure of running them 
at higher and higher currents. The meter 
operates over the same current range for 
each scale. But, as Rm is reduced for the 
low voltage ranges, the diode current is 
increased to keep the non-linear resis¬ 
tance at roughly the same fraction. 

By doing this the AC voltage scales 
may be made very close to linear for 
all except very small deflections and, if 
separate AC multipliers are used, the AC 
ranges may be made to correspond to 
the DC scales. This reduces the number 
of scales on the meter face considerably 
and makes the instrument much easier 
to read. 

The price paid for this improvement 
is rather high, however, for the effective 
meter sensitivity on the lower voltage 
ranges becomes quite low. Many instru¬ 
ments using this principle have AC range 
sensitivities of one-tenth those on the DC 
ranges, and one well-known instrument 
using a modified version of the scheme 
requires some 40 milliamps for a full- 
scale deflection on its lowest AC voltage 
range. 

A third way of approaching the prob- 



At the left, the basic circuit for a normal rectifier-type AC voltmeter using a bridge rectifier. The diagram on 
the right shows the equivalent series circuit for each he If-cycle, which is used to work out the linearity. 
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7in dia*.6/6 each 

Post free. 

STEREO LEVEL 
INDICATORS 

Attractive poilshed wooden case. ^ Re¬ 
liable meter movement. 

59/6 each. Post free. 

STYLUS INSPECTORS 

Needle tip may be inspected without 
removing from cartridge. Shadow of 
tip is shown on screen enabling wear 
to be easily seen. Complete with 
batteries. 

29/11 Post free. 


PROJECTION 

MICROSCOPES 


May be used for stylus inspection or 
for magnifying any small object. Image 
is shown on ground glass screen. Com¬ 
plete with batteries. 

39/11 Post free. 


CROSSOVER 

INDUCTANCES 

2.5 m.h. 

19/11 each. Post free. 

CRYSTAL PICKUPS 


Turnover cartridge with L.P. and Std. 
Sapphire stylii. Attractive gold arm. 
Complete ready to use. 

29/11 Post free. 



WARBURTON FRANKI 

AFTER STOCK-TAKING BARGAINS 


PILLOWPHONES 

Complete with cord and 


MICROPHONES 


SWITCHES 


Magnetic. 

plug. 


27/6 Post free. 


Dynamic. Hi-Impedance. Small Hand 
type. Self standing. 

29/11 each. Post free. 


Double pole double throw 8 connection 
type. 

4/11 Post free. 


SILICON DIODES 

400 P.I.V. at 1 Ampere .. 8/6 each 


POTENTIOMETERS 


BULGIN 


Post free. 


25K, 100K, 250K Ohms 
250K Ohms, with switch. 

Post free. 


. 2/ each 
2/9 each 


Double-pole, double-throw. S270 6 

Connection type. 

6/11 Post free. 


DISPLAY TURNTABLES 

8in diameter. Turns at 2 1/3 r.p.m. 
Will carry 1 cwt. 

£11/19/6 each. Freight forward. 


HAMMOND 

REVERBERATION UNITS 


HOOK-UP WIRE 


Complete with transformer. 

£10/19/6 Post free. 


P.V.C. 10/010. Grey Only .. . 

15/- 

100yd reel Plus Post 1/6. 


TUBULAR PAPER 
CONDENSERS 


with 


200 

Volt 

400 

Volt 

.01 m.f.d. 

.068 m.f.d. 

.0015 m.f.d. 

.15 m.f.d. 

.022 m.f.d. 

.1 m.f.d. 

.027 m.f.d 

.47 m.f.d. 

.047 m.f.d. 


.039 m.f.d 

6/- 

do*. 

7/6 

doz. 

600 

Volt 

1,000 

Volt 

.027 m,f,d, 

.068 m.f.d. 

.056 m.f.d. 

.1 m.f.d. 

8/6 

do*. 

10/. 

dox. 

1,600 

Volt 

2,000 

Volt 

.0022 m.f.d. 

.047 m.f.d. 

.01 m.f.d. 


.022 m.f.d. 

12/- 

.1 m.f.d, 

dox. 

13/6 dox. 

Plus Postage 6d dor 


6 SECOND 
SOLDER IRONS 

Press button type. Complete 
transformer. 

85/- Plus Post 5/. 

Can also be used from accumulator. 
Iron only. 

39/6 Post free. 


VIBRATORS 


V5278—4 Volt Synchro- 

nous 6 pin base. 

V5948—12 Volt split reed 
synchronous 7 pin base. 
V6832—32 Volt split 
reed synchronous 7 pin 

base. 

V6524—24 Volt non- 
synchronous 4 pin base. 


10/- each. 
Post free. 
12/6 each. 
Post free. 


12/6 each. 
Post free. 
10/- each. 
Post free. 


MAINS TYPE 
SOLDER IRONS 


ELECTROLYTIC 

CONDENSERS 


Type S8—70 Watts. 5/16in bit. Com¬ 
plete with flex -and plug. 

45/- Post free. 


Ducon. 25 m.f.d. 40 P.V. — Type E.E. 
Upright Metal Case. 2/3 each or 

39/11 box of twenty. 
Post free. 



-bl_1 1 L 


LONSDALE cp 

m 
I 
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WARBURTON FRANKI 

359 LONSDALE ST„ MELBOURNE — MU 8351 

Please include postage or freight with all orders 


O TRADE 

ALSO SUPPLIED 


O OPEN SAT. 
MORNING 
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At left, the forward voltage-current curves for the three main types of 
rectifier diode. The graph at the right shows the resistance-current curve for 
the germanium diode, representing the slope of its E-l curve. 


lem is to “fight” non-linearity WITH non¬ 
linearity — using a non-linear compen¬ 
sating shunt. Although this system 
is slightly more complex than the other 
methods, it provides a means of obtaining 
quite linear low voltage scales at rea¬ 
sonable sensitivity. 

Incidentally, this method has been de¬ 
veloped in the “Radio, Television and 
Hobbies” laboratory. As far as we are 
aware, it has not been described or used 
elsewhere. 

Before examining the compensating 
shunt system it will be helpful if we 
derive a method of determining the low¬ 
est voltage range for which the simple 
circuit of figure 2 will provide acceptable 
linearity. 

This will depend upon the meter 
sensitivity and the particular diodes 
used, as one might expect. As an 
example we will consider a 50 microamp 
meter movement and small general- 
purpose germanium diodes such as the 
OA91, but the same procedures will 
apply to other meters and diodes. 

The line of reasoning is as follows: 
As meter current decreases, diode 
resistance increases and the total meter 
multiplier resistance increases. In other 
words, small terminal voltages produce 
smaller currents and deflections than 
they should because they encounter a 
higher circuit resistance. 

For small increases in effective multi¬ 
plier resistance, the current reduction is 
directly proportional to the increase 
in multiplier resistance. Thus a one per 
cent increase in multiplier, resistance 
may be regarded as producing a one per 
cent reduction in the current value. 

It might appear from this that, to find 
the lowest permissible voltage scale for 
the circuit of figure 2, we would need 
to find the range whose total linear 
multiplier resistance was say 100 times 
greater than the forward resistance of 
two rectifier diodes, at a current corres¬ 
ponding to a deflection of say one per 
cent of full scale. This is not the case, 
however. 

The reason for this is that it is 
unrealistic to assume that the error must 
always be kept below a certain 
percentage of the actual current reading. 


At a current value which gives full-scale 
meter deflection a 3 per cent error 
is appreciable, it is true, but the same 
percentage error at a current level which 
produced one-tenth of the full-scale 
deflection would be imperceptible. 

The meter manufacturers themselves 
adopt the procedure of maintaining the 
absolute value of the movement linearity 
errors below a certain percentage of the 
FULL-SCALE current. It must be 
admitted that this results in fairly large 
relative errors near the lower end of 
the scale but, since meter movements 
are held to such a criterion, there is 
not much point in striving for noticeably 
better linearity in the associated 
circuitry. 

In our linearity calculations, then, we 
should consider not only the percentage 
change in multiplier resistance but also 
the meter deflection. This is an important 
point, because the diode resistance is 
going to affect total multiplier resistance 
most at the bottom end of the scale— 
where large absolute errors are of less 
relative importance than for larger 
deflections. 

If we take the diode resistance 
characteristic of figure 3(b), double the 
values, and multiply the figures by the 
relative deflection (d) at the current 
concerned, we end up with a curve like 
figure 4. It is plotted for the current 
range of the meter movement (here 50 
microamps). 

The ordinate (height) of this curve is 
a measure of the total relative non-linear 
component of our meter multiplier, as 
it plots the resistance of two diodes 
MODIFIED to take into account the 
deflection of the meter. The peak of the 
curve represents the current and 
deflection at which the diode resistance 
has the greatest effect upon the total 
multiplier resistance, in terms of 
accuracy. 

To determine the lowest voltage range 
which will have acceptable linearity with 
the circuit of Figure 2, we must com¬ 
pare the curve of Figure 4 with the 
linear multiplier values for the various 
ranges. More specifically, we need con¬ 
sider only the peak of the curve, which 
here has a value of about 1,800 ohms. 
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ALWAYS RELY OH R.D.S. 

SPECIALS FOR JANUARY 

R H200 20.000 ohm per volt meter. 

£5/12/6 complete with sales-tax. 
AW.A. Miniature 2-gang Conds, 
at 7'6 each. 

D Parcel of Pots and Resistors, for 

servicemen. 5/ per pki. 

VALVE AND CIRCUIT TESTER. 

S Tests all modern valves, £21/2/6. 

TRC 101 TRANSISTOR 
CHECKER. £15 12.9. 

A complete mail order service for the 
Countr/man. Call, write or phone to: 

The independent wholesaler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, SYDNEY. 
Phone MA 1876. Open Saturday Mom. 


GET YOUR 

AMATEUR 

LICENCE 

The N.S.W. Division of the Wireless 
Institute of Australia will commence a new 
series of classes for the A.O.C.P. on Feb¬ 
ruary 12. 1964, at the Wireless Institute 

Centre, 14 Atchison Street, Crow’s Nest. 

Lectures will include telegraphy instruc¬ 
tion enabling the applicant to obtain the 
FULL CERTIFICATE. 

Classes will be held on Monday and 
Wednesday evenings from 6.30 to 9 o’clock, 
and running through till December 16 in 
readiness for the January, 1965, examina¬ 
tions. 

Course Fee: £7/7/- per Term or 
£20 cash (three terms). 

Intending students should apply in writing 
to the Course Supervisor. 

COUNTRY CLIENTS are reminded that 
we have the Correspondence Course 
details, obtainable from the wireless 
Institute Centre, Crow's Nest. 
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Audio engineers and music- 
lovers throughout the world 
agree that Wharfedale speakers 
are incomparable . . . they en¬ 
thuse over Wharfedale clarity. 
Constant research in the unique 
Wharfedale laboratories ensures 
that the speaker you buy is the 
most effective in its class. You’ll 
find Wharfedale speakers in 
television and broadcasting 
studios throughout the world . . 
because they satisfy the exacting 
requirements of the professional 
engineer. Here are just five units 
of the Wharfedale range . . . 
write to us for further informa¬ 
tion. There’s a Wharfedale 
speaker designed to meet your 
needs! 



SUPER 10/RS/DD 


This model was demonstrated at 
the 1962 Audio Fair fitted in a 2 
cu. ft. enclosure tuned with 12” x 
V*" slot, and created a most fav¬ 
ourable impression. The higher flux 
density of the Super 10 (formerly 
W10) magnet gives higher sensi¬ 
tivity and rather better HF and 
transient performance impedance 
10/15 ohms only, lin dia. centre 
pole. Flux density 16,000 oersteds. 
Max. input 10 watts rms or 20 
watts peak. Frequency range 30- 
20.000 c/s. Aluminium voice coil. 
Roll surround and double dia¬ 
phragm. 


Fitted with a roll surround and 
a double diaphragm, this fine 
speaker will give an extremely 
wide response in a 2 cu. ft. en¬ 
closure or a corner 9 cu. ft re¬ 
flex cabinet. Powerful Alcomax 
III magnet gives great sensitivity 
and power handling capacity. 
Voice coil 12/15 ohms. Flux 
density 17.000 oersteds. Range 
25-20,000 c.p.s. Rating: 20 watts. 


SUPER 

8/RS/DD 


GOLDEN 

10/RS/DD 

Introduced about 25 
years ago. the Wharfe¬ 
dale Golden has al¬ 
ways enjoyed a high 
reputation. The RS/ 
DD treatment brings 
the speaker up to date 
and improves the re¬ 
sponse at both ends of 
the scale. Imped¬ 
ance 10/15 ohms only. 
1” dia. centre pole. 
Flux density 14,500 
oersteds. Max. input 8 
watts rms or 16 watts 
peak. Frequency range 
30-20,000 c/s. Alum¬ 
inium voice coil. Roll 
surround and double 
diaphragm. 


« There is a saying 
if 1 that handsome is as 

, }' v i|t] handsome does, but 
: 1 [| there is no gainsaying 
H . I }.;J that this speaker 
S scores on both 
1 Tlh TjlWiiM counts. The output 
(rJmm is well maintained up 
f-M to 20 kc/'s, and will 
give undistorted out- 
t'li-mr put in a sma, l en¬ 
closure even as low 
as 30 c/s. although 
we only claim reas¬ 
onable coverage down to 40 c/s. Im¬ 
pedance 10/15 ohms only. 1” dia. 
centre pole. Ceramic magnet. Flux 
density 14.500 oersteds. Max. input 6 
watts rms or 12 watts peak. Fre¬ 
quency range 40-20.000 c/s Alumin¬ 
ium voice coil. Roll surround and 
double diaphragm. 


8in BRONZE/FS/AL 

Impedance 2/3 ohms or 
10/15 ohms. Max. input 
4 watts rms. or 8 watts 
peak. Frequency range 
40-12,000 c/s. Foam sur¬ 
round. Aluminium voice 
coil. 


Post this coupon for further details 


Please send me your booklet 
on Wharfedale Speakers. 


Australian National Distributors for these famous products: 


Name 


mmn 


Address 


RTV 1.64 


Flead Office: 28 Elizabeth Street. Melbourne. Victoria. Tel. 63 8211, 63 8166. 
9 Sydney Office: N.R.M.A. House. 26 Ridge St., North Sydney, N.S.W. Tel. 92 3890. 
Offices and Representatives throughout Australia. 
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Most commonly available meter move¬ 
ments are held to a linearity criterion 
in which the absolute errors are less 
than 1 per cent of full-scale deflection. 


The principle of non-linear shunt compensation illustrated with the actual 
circuit at left and the equivalent circuit at the right. 

temperatoire for any given diode). Thus, connected. 


An external circuit linearity of the same in Practice, it would be wise to allow To find Ra, then, determine the volt- 
figure would thus be acceptable for most a “safety factor ’ of two or three times age drop of one diode at this maximum 
purposes, although there is justification when calculating the lowest acceptable diode current and subtract it from one- 
fo r improving upon it if the meter is multiplier. Thus in the example, given, third of the full-scale termnial voltage, 
individually calibrated or if it is desired the 25 or 30-volt scale would actually then divide the result by the maximum 
to make movement errors the principal be a better choice than the 10-volt scale, diode current. This value gives the lower 
1 - * " The safety factor will also make some divider resistor, while the input resistor 

to be allowance for the effects of rectifier effi- is twice as large. 


determinant of accuracy. 

If our diode non-linearity 


kept below the figure of 1 per cent of ciency drop at low currents, 
full scale, the smallest multiplier resist- In those applications where the linear- 
ance which will satisfy this criterion ity must be kept to a smaller figure 
will be 100 times the peak value of than 1 per cent of full-scale, the 
the curve of Figure 4. In the case of “safety factor” will have to be increased 
the 50 microamp meter and diodes used still further. 


The meter multiplier Rm is calculated 
on the basis that one-third of the input 


in this example, this will be 100 times 
1,800, or 180K. 


Using the foregoing technique, one 
can determine those ranges which will 
In this case, such a multiplier corre- meet the 1-per-cent-of-full-scale criterion. 

Any ranges below 
these may be given 
separate scales, im¬ 
proved by shunting 
the meter or com¬ 
pensated using the 
system which we 
will now describe. 

As we mention¬ 

ed previously, the 
third way of ap¬ 
proaching the line¬ 
arity problem is to 
compensate the cir¬ 
cuit with a non¬ 

linear shunt. In 
actual fact, the 
compensating shunt 
used is another 

diode, as its non¬ 

linearity will match 
that of the rectifier 
diodes. 

Figure 5 (a) 

sponds to a 10-volt range. Thus the shows the circuit of the compensated 
10-volt range and those above it would voltmeter ranges, while (b) shows the 
be quite satisfactory with the simple equivalent circuit. 

circuit of Figure 2. If the curve of As may be seen, the general principle 

Figure 4 had shown a peak value of, is that of a constant-ratio divider. The 
say, 2,500 ohms, the situation would use of a single shunt diode sets the 
have been different, for then the 10- divider ratio to 3:1, and the two linear 
volt range would not have satisfied the components are accordingly given the 
linearity criterion and the next range ratio of 2:1. 

(possibly 25 or 30 volts) would have to The actual value of Ra is chosen so 
be regarded as the lowest one giving that the diodes are operated over a 



The curve which shows the meter current at which the 
non-linear diode resistance has most effect upon 
accuracy . 


acceptable linearity. 


reasonable current range. This keeps 


The same principle may be applied to their resistances low over most of the 
other meters and diodes. If the diode range, for reasons which we will discuss 


resistance characteristic is found, the 
curve of Figure 4 may be plotted for 


in a moment. 

The diode current should be from 


the current range of the meter and the six to ten times the meter current. For 
peak of the curve used to determine the the 50-microamp meter of our example, 


lowest acceptable multiplier value. 


this means that the value of Ra should 


It should be noted, however, that the be chosen to give a current of around 
forward resistance of diodes will vary 500 microamps when a terminal voltage 
from sample to sample (and also with corresponding to full-scale deflection is 
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LAFAYETTE 

TRANSISTOR 
ANALYZER KIT 



MADE 
IN U.S.A. 


KT-223 


6-1H-1 VALUE £13/9/4 

• IN-CIRCUIT AND OUT-OF¬ 
CIRCUIT TRANSISTOR CHECKER 

• DIODE AND RECTIFIER 
CHECKER • SIGNAL GENERATOR 

• BATTERY TESTER • VOLTMETER 

• MILLIAMETER 

Lafayette’s KT-223 Transistor Analyzer checks 
all types of transistors including power 
types, also diodes and rectifiers. The in- 
circuit test couples the transistor to an oscilla¬ 
tor circuit within the tester for an actual 
performance check. Externally the transis¬ 
tor is checked for leakage and beta gain in 
3 ranges up to 200. The KT-223 makes 
trouble shooting transistor radios easy by 
supplying a 5kc test signal with harmonics 
for checking RF. IF and AF circuits 
u c , !^ T ' 223 features a voltmeter useful for 
checking transistor radio batteries up to 12 
volts and current drain up to 80 ma 
Complete with test leads and step-by-step in¬ 
structions to make building this kit a 
pleasure. Attractive black case with anodized 
aluminium front panel 

1 AFATETTE 
* ELECTRONICS 

Division of 

Electron Tube Distributors Pty. Ltd. 

3A WELLINGTON STREET, 
PRAHRAN, S.l. VICTORIA 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


CERAMIC SOCKETS 

Min. 7 and 9 Pin. 

Plain.1/9 ea. 

Skirted .3/6 ea. 


MIN. PLUGS & SOCKETS 

3. 4 and 5 Pin.2/- Pair. 

MIN. BANANA PLUGS 

Suitable for Transistor Radios. 
Transistor Tape Recorders, etc. .. 1/11 ea. 

7in. TAPE SPOOLS 

Fit all makes recorders.6/9ea. 

AERIAL FOR TRANSISTOR 
PORTABLES 

4in long, extends to IHins. 5/- ea. 

Have double thread to fit all makes of Portables. 
Tranccivcr aerials also carried in Stock. 
Priced from 10/6. 


AUTO-LOCK 

Car Radio Aerials. 

Single hole mounting, extend to 42in 

From 62/6 

complete with lead-in. 



Supplied complete with test leads 

Brand New Multimeters 

60/9 plus postage 

Meter 0-1 MA 1,000 OHMS 



PER VOLT 


A.C. 

D.C. 

CURRENT 

Ranges 

Ranges 

Ranges 

(MOV 

0-1 ov 

O-IMA 

0-5 0 V 

0-50 V 

0-100MA 

0-250V 

0-250V 

0-500MA 

0-500V 

0-500V 


0-1000V 

0-I000V 


OHMS 

Range — 0-100.000 OHMS 


TERM BLOCKS 


2 Colours . 1/6 ea. 

3 Colours . 2/ ea. 

TEST LEADS 

With Banana Plugs . 4/6 pr. 

With Small Pins . 4/3 pr. 

With Alligator Clips.4/6 pr. 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 ea. 


STEREO STETHOPHONES 

Hi-fmp. Crystal 29/6 

Lo-lmp. Magnetic.33/6 

NEON TEST SCREW-DRIVERS 

110V to 380V . 5/6 ca. 

Spare Neons 2/6 ca. 


NEW ELECTROLYTIC 
CONDENSERS 


50 Mi l) . . 3 Volts . 1/ ea. 

2 MM) . . 200 Volts. 1/ ea. 

250 MFI) . . 25 Volts. 1/ ea. 


AH F.T Type 


"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3 000V 

(20,000 ohms/V). 

AC Voltages: 0-6-60-120 600-1.200V 

<10.000- ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 

Resistance: X10, XIK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 range*. 

OFF Position: When the tester is not 
used, the switch is to be get at 
OFF position. 

Size: 4Viin x 3Viin x 1 In. 


Mod. ITI-1 Signal Injectors 

Ideal for the serviceman. Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Penlite Batteries. 

Price at only 40/- 

15 pf. VaTconds 9/6. 

50 pf. Var Conds. 8/6. 

5 to 275 pf. 

2 gang min. Var. Conds. 15/6. 


lOOK CARBON 
POTENTIOMETERS 

2/ doz. (in dozen lots only) 
Plus 1/ Postage. 


CARBON POTENTIOMETERS 

25K W Switch. 500K Miniature. 

All one price 1/- each 

pTllophones 

special at 39/6 
TRANSISTORS Cr DIODES 

IN 297 . . . . 4/9 I 2N 301.30/ 

2N 215 .... 10/3 2N 363 .... 12/7 

2N 219.15/ 2N 308 .. .. 14/3 

2N 220 .... 12/6 2N 483 .... 14/6 

2SA 80.15/ | 2N 484 .... 14/6 


MINIATURE ELECTROLYTIC 
CONDENSERS 


10 mfd. 

3 

Volt. 

.3/ 

ea. 

25 ” 

12 


.3/ 

ea. 

5 ” 

12 


.3/ 

ca. 

2 ” 

6 


.3/ 

ea. 

70 M 

15 


.4/ 

ea. 

75 " 

12 

” 

.3/6 

ea. 

100 ” 

25 


.4/6 

ca. 

50 M 

15 

” 

.4/ 

ea. 


MINIATURE BANANA 
PLUGS & SOCKETS 


HEADPHONE LEADS 

Cotton covered with lugs. etc. 

Special at 7/6 pair 
Wo RESISTORS 

From lu ohms to 10 meg ohms. 

1 Watt 4/3 each 
NEW CAN TYPE 
ELECTRO CONDS. 

500 mfd 25v; 400 mfd 12v; 24mfd 150v. 

All one price 1/- each 

SAiVSEI 
MINIATURE TRANSISTORIZED 
TEST OSCILLATOR 

(SIGNAL GENERATOR) 
£8/5/- tax paid 
MODEL TO-3A 

FEATURES 

• Miniature enough to slip into your pocket. 

• Truly lightwcignt — only 7.8oz. 

• Entirely transistorised and battery operated. 
«• Priced witnin reach of every raaio man. 

• Fixed signals — easy to operate even for 
a beginner. 

PURPOSES 

• Test on working conditions of Audio fre¬ 
quency. 

• Adjustment of I.F.T. 

o Adjustment of received frequency range. 

• Adjustment of* tracking. 

SPECIFICATIONS 

R.F. Signal: 

455, 535. 1,600, 640, 1.000. 1,400 Kc. 

All Signal frequencies are on funda¬ 
mentals (Fixed frequency). 

Accuracy: 

Frequency accuracy is plus or minus 
5 r /f> on all ranges. The tolerance is littie 
affected by battery voltage provided the 
latter is not allowed to tall below (7v) 
before renewing. 

A.F, Signal: 

Frequency Range: 500 c/s plus or minus 
100 c/s. Output Impedance: Below 100 
ohms. 

Transistor Used: 

2SA 52 (High Frequency). 

2SB 54 (Audio Frequency). 

Power Supply: 

Standard 9V transistor battery. 

Eveready type 216 or equivalent. 
Dimensions: 

4 l/!6in x 3 3'20in x 2in. 

Weight: 

Approx. 7.8oz. 

Accessories: 

Shielded cable with two alligator clips. 

I P.c. BL-006P 9 Volt Battery 1 p.c. 
Vinyl carrying case. 


SPECIALS 


Insulated Alligator Clirs.1/ each 

Torch Globe Holders.3d each 

15A Car Radio Fuses .1/ dozen 

150 MA Fuses . 1/ dozen 


5 Colours_1/6 pair 

... 


TRANSISTORISED INTER-COM SYSTEMS 
FOR HOME & OFFICE 


I FROM 7 STATION AT.£28/12/6 1 

1 ” 4 ” , ” ..£19/10/ I 

1 ” 3 ” ” .£11/5/ 1 

| ” 2 ” ’* .£6/13/6 

” 2 ” ” £5/12/6 home use only. 1 

| Front Door Phones, 37/6. Inter-office Phones, £6/19/6. | 

All Systems complete with wire and batts. | 

—.ililitiiiiiiiiiiiiitiitiittiiiiifiiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiniitiiiiiiiiiiiitilllir 

290 LONSDALE ST., MELBOl/RIVE. FBS711 

Call or write JVow! Trade Supplied 
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The equivalent circuit of the compensated meter can be simplified to show 
how meter loading sets a limit on the lowest range which may be linearised 
satisfactorily . There is always a non-linear component of the source impedance 

seen by the meter. 


voltage will appsar across D5 and Ra. 
Thus Rm is found by dividing one-third 
of the full-scale input voltage by 1.11 
times the full-scale meter current, and 
subtracting the meter resistance Ri. (The 
factor of 1.11 is to allow for the ratio 
between RMS and average value.) 

Using the example of a 50-microamp 
meter and approximately 500 microamps 
of diode current, for a 3-volt full-scale 
range Ra will be 1,500 ohms. The input 
resistor will thus be 3,000 ohms. If the 
meter resistance is 2,000 ohms, Rm will 
be equal to (1/0.0000555) minus 2,000, 
o r 16K. 

These figures must be regarded as a 
starting-point rather than as the final 
values, for diodes will vary from sample 
to sample and the exact divider ratio 
required to give proper compensation for 
a given set of diodes will have to be 
found by experiment. If the calculated 
values result in cramping of the low 
end of the scale, the divider ratio must 
be increased by making the input 
resistor more than twice Ra, while the 
opposite must be done if the lower part 
of the scale becomes expanded—or if 
you like to consider it the other way, 
if the upper end of the scale becomes 
cramped. 

As the divider ratio is varied, the 
value of Rm will also need changing 
to maintain the full-scale calibration. 

Using this method, it is possible to 
make low-voltage meter ranges which are 
well within the linearity criterion of 
1 per cent of full-scale for all but the 
very lowest fraction of the meter scale. 
Even here one can meet the criterion 
if selected diodes are used and the 
exact divider ratio is found. 

The lowest section of the scale is the 
most critical because here the diode 
resistances form the major part of the 
divider, and inter-diode variations in 
characteristics can have maximum effect 
in disturbing the divider ratio. 

The observant also will have noticed 
that the meter circuit shunts the lower 
arm of the divider. Thus at low currents 
when the diode resistance rises, the meter 
circuit will itself tend to upset the 
Radio, Television & Hobbies, January, 


divider ratio. (This, in fact, is why it is 
desirable to operate the diodes at a 
reasonable current level, to keep the 
shunting effect to a minimum.) 

Over-compensation corrects this to a 
certain extent, so that in practice the 
use of a sensitive meter (e.g., 50 uA) 
and a correspondingly high Rm will 
permit the linearising of scales down to 
quite low values of full-scale deflection. 
However, for very low voltage scales 
Rm will be low and the shunting effect 
will make low-scale cramping occur. 

Figure 6 shows the equivalent circuit 
of the source connected to the meter 
circuit. From this circuit it is apparent 
that, to keep the linearity within our 
1-per-cent-of-full-scale figure, the sum of 
Rm and 2Ra/3 should be better than 
100 times the peak value of (2r/3 times 
the relative meter deflection). 

As with the simple circuit which we 
examined earlier, we must plot a curve 
of 2r/3 times the relative meter deflec¬ 
tion. Its peak then gives the greatest 
relative value of the non-linear com¬ 
ponent of circuit resistance so that, to 
calculate the lowest range for which 
compensation will be obtainable, we 
compare this value with the sum of 
2Ra/3 and Rm for each range. (Note 
that the value of r used will be for 
the actual diode currents, not the meter 
currents.) 

The range wherein (2Ra/3 plus Rm) 
is only 100 times greater than the peak 
of the curve is the lowest which can 
be adequately compensated — for the 
meter and diodes concerned. If lower 
ranges must be provided and compen¬ 
sated, the only answer is to use a more 
sensitive meter, and/or to run the diodes 
at a higher current level to reduce r, 
by reducing Ra. 


TRANSISTOR RADIOS AND 
TAPE RECORDERS REPAIRED 

Send sets well packed by post or rail to Ascot 
Vale Railway Station. Melbourne. Victoria. 
We specialise in National. Sharp, Sony. 
Hitachi. Crown. Mariner. 

TELESONICS PTY. LTD. 

143 Union Road, Ascot Vale, Melbourne. 
Phone: 37-5857 


7964 


If you wont 

STEREO 

EQUIPMENT 

You'll deol better with 

H.B. RADIO PRODUCTS 

Cabinet! for equipment and speak¬ 
er! AT FACTORY PRICES are avail- 
able from stock or we'll make to 
You will find our value terrific on 
Amplifiers—Stereo, radio chassis- 
players—« peckers—tape decks. 

JANUARY SPECIALS 

.Miiiiuir ninur** 

I MAGNAVOX 8WR speaker 1 
I (f.c. 30-15,000 c.p.s., voice coil 2.7 | 
1 or 15 ohms) and 1.9 cubic feet re- | 
1 flex cabinet. £14/10/, including f 
= packing. § 

1 WHARFEDALE GOLDEN 10 1 
| or Goodmans Twinaxiom 10 I 
| speaker (v.c. 15 ohms) and 3 cubic | 
| feet reflex cabinet. £28/10/, in- | 
| eluding packing. 

I Cabinets are made of $in ply to 1 
| speaker mfrs. design. Maple, wal- 1 
1 nut or rosewood colours First- f 
| class lacquer finish. 

| 4 ‘Make>*It-Yourself” cabinet kits f 
| to suit all speakers, from £5 for | 
I 8ui. | 

I Stereo Amplifier, 8 watts, with | 
1 two 8WR speakers and Garrard | 
i stereo-monaural changer-player, i 
1 £34. | 

1 Stereo Amplifier, 10 watts, separate | 
| treble and bass, two 8WR speakers | 
| and Garrard AT6 stereo-monaural | 
| changer-player. £49. 

| 8 Element TV Aerials. Highly | 

| efficient and designed especially for 1 
1 weak signal areas, for receiving sta- | 
1 tions located as follows: All capital 1 
| cities £5/5/, Ballarat, Goulburn 1 
| Valley, Canberra, £5/15/; Darling | 
1 Downs and N.E. Tasmania, £5; f 
1 Central Tablelands (N.S.W.) and 1 
§ Bendigo, £6/15/; Latrobe Valley, 1 
| £4/10/. | 

PMilllir nniuur: 

Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Quality Radio 
and Radio Furniture for 31 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 


Wireless Institute of Australia 
(Victorian Division) 

A.O.C.P. CLASS 

Commences: 

MONDAY, 10th Feb., 1964 

Theory Is held on Monday evenings, and 
Morse and Regulations on Thursday even¬ 
ings from 8 to 10 p.m. 

Persons desirous of being enrolled should 
communicate with— 

Secretary, W.I.A., Victorian Division, 
P.O. Box 36, East Melbourne (Phone 41-3535, 
10 a.m. to 3 p.m.), or the Class Manager, on 
either of the above evenings. 
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Radio 
Pty. Ltd. 


30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front paned and hardware £5/4/. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
tcady to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 

TRANSISTOR COILS 



AND 

IF'S 



Part 

No. 




174 

Single Tuned 

IF 455 

Kc 

14/2 

175 

Single Tuned 

IF 455 

Kc 

14/2 

176 

Double Tuned 

IF 455 

Kc 

16/2 

177 

Double Tuned 

IF 455 

Kc 

16/2 

178 

Double Tuned 

IF 445 

Kc 

16/2 

179 

Transporta IF 



15/10 

248 

Osc. Coil 



14/2 

249C Aerial Coil 

with rod 

£l 

252 

RF Coil 



14/2 

253 

Car Aerial Coil 


15/8 

221 

Aer Coil Valve 


15/8 

223 

Osc. Coil Valve 


14/2 

118 

IF Var. Freq. 

445 Kc 


18/9 

1 19 

Standard IF vi 

live 445 

Kc 

16/2 


Sales fax included 


ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add postage) 


RC.JL complete Dojf Yourself Kits 

€i First time in Australia 9 It's fun. it's guaran¬ 
teed to save £s ® Build any of these in one even¬ 
ing 9 Compactly designed, fully engineered 
9 Comparable to the finest commercial sets 
9 Beautiful cabinet , high impact plastic 9 Every¬ 
thing included, even the smallest screw • Stan¬ 
dardisation — cabinet and patsj interchangeable 
9 Minimum of tools required • New simple 
adjustment technique 9 No technical knowledge 
9 No expensive test equipment • Everything fits. 

Transistor 3 Complete Kit No. 644 . £12 0 0 

Transporta 4. Complete Kit No. 646 £15 15 0 

Transporta 6. Complete Kit No. 650 £20 0 0 

Super RF Tronsporta 7. Complete Kit No. 640 £21 15 0 

Super RF Transporta 7. Basic Kit No. 641 £13 0 0 

Super 7 Portable-Car Radio. Complete Kit No. 

642 £23 0 0 

BASIC KIT CONSISTS OF: Necessary coils, I.F.'s, Printed 
Circuit, Cabinet, Dial, Knobs and hardware. 

Postage 7/6. Battery 10/ extra. 


SPECIFICATIONS: 

Output Impedance 50 ohms or 50 K ohms. 

Effective output level — 55db (odb = (one) IV Microbar). 

Frequency Response 50— 15,000 C/S. 

OMNI-DIRECTIONAL DYNAMIC 

Plastic Diaphragm. Swivel fits f" 26TPI Stands. 

Size long If Diameter Colour. TWO-TONE GREY 
Cable 12ft P.V.C. 

Price Retail 50 Ohms £4 7 9 Price Retail 50 K . . . . £4 10 0 

Plus Sales Tax. 10 11 Plus Sales Tax. 11 3 

A QUALITY PRODUCT FOR TAPE RECORDERS AND P.A. USERS 

Marketed by 

ZEPHYR PRODUCTS PTY, LTD, 

VICTOR I A 


All transistor 

CAR RADIO 

No. 655—Basic Kit, consists cabinet, 
dial, 6 coils, choke, hardware and 
printed circuit. £ 12/15/. 

No. 654. Complete Kit of parts, to 
smallest screw. £26/10/. 

Postage on 654 and 655, 10/. 


651 FOREST ROAD, 
BEXLEY, N.S.W. 
LW3491 LW5385 


foster dynamic microphones 


PERSONAL 
TRANSISTOR RADIO 


I Transistor, I Diode. 

No. 582—Do-It-YOUR SELF Kit of Parts 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.s. 
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PREFIXES FOR STANDARD UNITS 


Expanding electronic technology, particularly in the generation of higher 
and higher frequencies, has created a need for a whole new range of 
prefixes ahead of standard unit terms. These may cause confusion 
when first encountered, so we hope this brief discussion may help to 

clarify the situation. 


Until recently, the number of prefixes 
in common use was relatively small. For 
most workers, “milli” and “micro,” “kilo” 
and “mega,” satisfied the great majority 
of requirements, with the rather clumsy 
“kilomeg,” “millimicro” and “micro- 
micro” to take care of the odd occasions 
involving higher orders of multiplication 
or division. 

However, these latter terms were not 
only clumsy, but were themselves being 
quickly outpaced by the rapidly expand¬ 
ing techniques. At the same time, there 
was a further cause for confusion by 
the use of the common term “billion” 
to signify different values in the U.S.A. 
CIO 9 ), and Britain CIO 12 ). There was 


versal and even though ‘dk’ has long 
been used in the United States for the 
symbol for ‘deka,’ N.B.S. will from now 
on adhere to the official international 
symbol ‘da’ for the prefix representing 
the multiple of ten and recommends 
that this practice be followed throughout 
the United States.” 

It refers to the double asterisk as 
follows: 

“These pronunciations differ from 
those previously given, and are the result 
of international discussions to promote 
uniformity of pronunciation in various 
languages.” 

As a further guide to readers to whom 
the terms or powers may be unfamiliar 


This table, re- 
produced from the 
N B S Bulletin , 
gives the inter¬ 
nationally agreed 
upon unit pre¬ 
fixes, together 
with their values, 
symbols, and pro - 
n o u n c i ations . 
Mosf of these 
prefixes are now 
in common use 
in engineering 
literature . 


Multiples and 
Sub multi i)les 

Prefixes 

Symbols 

' T 

Pron unciations 

10 1 - 

t era 

ter' a 

10 9 

giga 

G 

ji' ga** 

10° 

mega 

M 

meg' a 

10 3 

kilo 

k 

k!l' 0 

10- 

hecto 

h 

hSk' tA 

10 

deka* 

da 

dek' a 

1()- 1 

deci 

(1 

. des' ! 

10"- 

centi 

c 

sen' ti 

10" 3 

milli 

rn 

mil' l 

10" 6 

micro 

M 

ml' krO 

10" 9 

nano 

11 

nan' 6** 

10" 12 

pico 

P 

pc' c0** 

10" 15 

femto 

f 

fern' 16 

10~ ls 

atto 

a 

at' to 


clearly a need for a scale of prefixes 
standardised on an international basis. 

In 1959, the U.S. National Bureau 
of Standards published a set of prefixes 
recommended by the International Com¬ 
mittee of Weights and Measures, and 
announced that it intended to follow 
these recommendations in its own litera¬ 
ture. 

As a result of practical experience, 
the list was recently amended in some 
minor respects, involving spelling, pro¬ 
nunciation, and the addition of two new 
prefixes. The amended list was published 
in the National Bureau of Standard's 
Bulletin for February, 1963, and is repro¬ 
duced here. 

The following explanatory comment 
is taken from the same N.B.S. Bulletin, 
referring first to the single asterisk in 
the table. 

“The official French spelling for the 
prefix representing the multiple ten is 
‘deca.’ This prefix has long been spelled 
‘deka’ in the United States, Great Britain, 
Germany, and a few other countries. 

The continued use of this spelling is 
consistent with our use of ‘gram’ for 
the French ‘gramme’ and ‘meter’ for 
‘metre.’ 

“The symbol, however, should be uni- 
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and also to emphasise the clumsiness 
of some of the earlier terms, we present 
the following list of the above prefixes 
with their more common terms or defi¬ 
nitions. 

tera. million millions (British 

billion) 

giga. thousand millions (Ameri¬ 

can billion) 

mega ... millions 

kilo. thousands 

hecto .... hundreds 

deka. tens 

deci. tenths 

centi ... hundredths 

milli ... thousandths 

millionths 


micro 

nano. 


pico.. 
femto 


atto 


thousands of a millionth 
(millimicro) 

millionths of a millionth 
(micromicro) 

thousands of a millionth of 
a millionth (millimicro- 
micro) 

millionths of a millionth of 
a millionth. 


VICTORIA 

RADIO 

DISPOSALS 

154a VICTORIA ST., 
FOOTSCRAY 


Inverter 24V D.C to 

230V A.C. A I00W .... £15 

Dynamic inserts.7/6 

Switch box contains 

2dpst switches, etc.57- 

Relays 6 volt 3p min.7/6 

type 3000 2Kl2 5KU 

6.5KU, I0K12 coils.157- 

Meter rectifiers.3/6 

Genemotors 28V D.C, 

to 220V D.C. at 80M/A .. 10/- 

Genemotors 18V D.C. 

to 450V D.C. at 100 M/A . 70/- 

Learavia motor and 

Switching gear.45/- 

RI 155 vernier dial and 

condenser . 357- 

Single gang cond.5/- 

10 pee sprinq mounted 

whip aerial.25/- 

Colvern miniature wire wound pots 
5Kl2, IKl2, 10012, 5012 .. 4/6 

P.M.G. plugs.3/6 

P.M.G. jacks.I /- 

Mains festers.6/6 

Spark testers.67- 

Oil bottles.17- 

Diodes .3/6 

Carbon hand mikes.6/6 

i" coax, cable.I/- yd. 

Switches: D.P.D.T.5/6 

S.P.D.T.5/6 

S.P.S.T.3/6 

D.P.S.T.3/6 

Valves: 6AM5 .7/6 

6AM6.7/6 

I2AT7.7/6 

6J5G.7/6 

6H6GT.7/6 

6X4.9/6 

ASS vernier dials.25/- 

6 pin and 4 pin 

miniature Jones plugs . . . . 5/6 
MAIL ORDERS? — YES 
Please add post or freight. 


VICTORIA RADIO 
DISPOSALS 

154a VICTORIA STREET, 
FOOTSCRAY, VIC. 


55 














































The following is a summary of Australian broadcast band, short-wave and tele¬ 
vision entertainment services. It is based, for the most part, on information contained 
in the fifteenth annual report of the Australian Broadcasting Control Board. 


6DL 

4QL 

7SD 

2CR 

7BU 

2ML 

6WA 

3WV 

4QR 

7ZL 

4AT 

6NM 

2FC 

3AR 

4QN 

7QN 

5CK 

6AL 

8DR 

2NU 

2BH 

6CA 

2CO 

8KN 

8TC 

2KP 

4KQ 

6WF 

2NR 

7NT 

+4 

7QT 

2TR 

4QA 

6GF 

5CL 
2BL 
4QS 
2NB 
2 AN 
3LO 
6VA 

2KA 
4TO 
4QG 
5RM 
9RB 
6WN 
2BA 
2GL 
3GI 
6GN 
4RK 
2CY 
4GR 
7HO 
6KG 
2GB 
3UL 
4WK 
6PR 
5 AN 
2LM 
7AD 
6BY 
4QB 
t. . . . 
2XL 
4VL 


Location 

Dalwallinu . 

Longreach, Qld. . 
Scottsdale, Tas ... 
Orange, N.S.W. . . 

Burnie, Tas . 

Murwillumbah, N.S.W 
Wagin, W.A. 

Horsham, Vic. 

Brisbane, Qld. 

Hobart. Tas. 

Atherton, Qld. 

Northam, W.A. . . . 
Sydney, N.S.W. . . . 
Melbourne, Vic. . .. 

Townsville, Qld. .. . 
Queenstown, Tas . .. 
Port Pirie, S.A. . .. 

Albany, W.A. 

Darwin, N.T. 

Tamworth, N.S.W. . 
Broken Hill, N.S.W 

Carnarvon, W.A. 
Albury, N.S.W. . 
Katherine, N.T. . 
Tennant Creek, N.T 
Kempsey, N.S.W. 
Brisbane, Qld. . . . 
Perth, W.A. 

Grafton, N.S.W. . 
Lauceston, Tas. . 

St. George, Qld. . . 
Queenstown, Tas . 
Taree, N.S.W. . .. 
Mackay, Qld. . .. 
Kalgoorlie, W.A. . 

Adelaide, S.A. . .. 
Sydney, N.S.W. . 
Toowoomba, Qld. 
Broken Hill, N.S.W 
Armidale, N.S.W. 
Melbourne, Vic. .. 
Albany, W.A. 

Katoomba, N.S.W. 
Townsville, Qld. . . 
Brisbane, Qld. . . . 
Renmark, S.A. . . 

Rabual, N.G. 

Perth, W.A. 

Bega, N.S.W. 

Glen Innes, N.S.W. 

Sale, Vic. 

Geraldton, W.A. .. 
Rockhampton, Qld. 
Canberra, A.C.T. .. 
Toowoomba, Qld. 
Hobart, Tas. 


CKc/s) Power Watts 
Frequency Authorised 


Kalgoorlie, W.A. . , 
Sydney, N.S.W. 
Warragul, Vic. ... 
Warwick, Qld. . . 

Perth, W.A. 

Adelaide, S.A. 

Lismore, N.S.W. . . 
Devonport, Tas. .. 
Bridgetown, W.A. . 
Maryborough, Qld. 

Eidsvold . 

Cooma, N.S.W. .. 
Charleville, Qld. .. 


530 

540 

540 

550 

560 

560 

560 

580 

590 

600 

600 

600 

610 

620 

630 

630 

640 

650 

650 

650 

660 

660 

670 

670 

680 

680 

690 

690 

700 

710 

710 

720 

720 

720 

720 

730 

740 

750 

760 

760 

770 

780 

780 

780 

790 

800 

810 

810 

810 

820 

830 

830 

840 

850 

860 

860 

860 

870 

880 

880 

880 

890 

900 

900 

900 

910 

910 

920 

920 


10000 

10000 

2000 

50000 

500 

200 

50000 

50000 

50000 

10000 

500 

200 

50000 

50000 

50000 

200 

10000 

400 

2000 

10000 

200 

200 

10000 

50 

50 

10000 

2000 

50000 

50000 

10000 

10000 

500 

200 

2000 

2000 

50000 

50000 

10000 

1000 

50 

50000 

2000 

2000 

2000 

10000 

2000 

2000 

10000 

10000 

10000 

10000 

2000 

10000 

10000 

2000 

2000 

2000 

5000 

*2000 

*2000 

2000 

10000 

*2000 

500 

2000 

2000 

10000 

*2000 

*2000 


Call Location 

6NA Narrogin, W.A. . 

3UZ Melbourne, Vic. . 

4QY Cairns, Qld. 

7ZR Hobart, Tas. 

2UE Sydney, N.S.W. . 

3BO Bendigo, Vic. . .. 

4AY Ayr, Qld. 

6TZ Bunbury, W.A. . 

5DN Adelaide, S.A. . . . 

2KM Kempsey, N.S.W. 

6AM Northam, W.A. . 

2GZ Orange, N.S.W. . 

3HA Hamilton, Vic. . . 

6PM Perth, W.A. 

4RO Rockhampton, Qld. 

4CA Cairns, Qld. 

6GE Geraldton, W.A. . 

4IP Ipswich, Qld. 

7EX Launceston, Tas. 

2KY Sydney, N.S.W. . 

3DB Melbourne, Vic. . 
+2UH M’wellbrook, N.S.W 
5PI Crystal Brook, S.A. 

2CA Canberra, A.C.T. .. 

4SB Kingaroy, Qld. 

2RG Griffith, N.S.W. .. 
6WB Katanning, W.A. . . 
2MO Gunnedah, N.S.W. 

4MI Mt. Isa . 

6IX Perth, W.A. 

7HT Hobart, Tas. 

3LK Lubeck, Vic. 

4LG Longreach, Qld ... 
6MD Merredin, W.A. ... 
7LA Launceston, Tas. .. 
2UW Sydney, N.S.W. .. 

4BC Brisbane, Qld. 

2AD Armidale, N.S.W. 

6CI Collie, W.A. 

3CS Colac, Vic. 

2HD Newcastle, N.S.W. 

2WG Wagga Wagga, N.S.W 
4MB Maryborough, Qld. 

5PA Penola, S.A. 

2CH Sydney, N.S.W. .. 
3KZ Melbourne, Vic. ... 
2NZ Inverell, N.S.W. .. 
5KA Adelaide, S.A. ... 

2GF Grafton, N.S.W. .. 

6KY Perth, W.A. 

3YB Warrnambool, Vic. 

4AK Oakey, Qld. 

2NC Newcastle, N.S.W. 

3TR Sale, Vic. 

8DN Darwin, N.T. 

2DU Dubbo, N.S.W. .. 

9PA Port Moresby, N.G. 

3SR Shepparton, Vic. .. 

2SM Sydney, N.S.W. .. 
3AW Melbourne, Vic. .. 
2TM Tamworth, N.S.W. 

4BK Brisbane, Qld. 

5AD Adelaide, S.A. . .. 

3BA Ballarat, Vic. 

3SH Swan Hill, Vic. . . 

4BU Bundaberg, Qld. .. 

2LF Young, N.S.W. 

3GL Geelong, Vic. 

4GY Gympie, Qld. 

Continued on next 


(Kc/s) 

Power Watts 

Frequency 

Authorised 

920 

2000 

930 

5000 

940 

2000 

940 

10000 

950 

5000 

960 

2000 

960 

2000 

960 

2000 

970 

2000 

980 

2000 

980 

2000 

990 

2000 

1000 

2000 

1000 

2000 

1000 

2000 

1010 

*2000 

1010 

2000 

1010 

1000 

1010 

2000 

1020 

5000 

1030 

5000 

1040 

1000 

1040 

2000 

1050 

2000 

1060 

2000 

1070 

*2000 

1070 

2000 

1080 

*2000 

1080 

200 

1080 

2000 

1080 

2000 

1090 

2000 

1100 

2000 

1100 

2000 

1100 

2000 

1110 

*5000 

1120 

2000 

1130 

2000 

1130 

2000 

1130 

2000 

1140 

2000 

1150 

2000 

1160 

2000 

1160 

2000 

1170 

5000 

1180 

5000 

1190 

2000 

1200 

2000 

1210 

2000 

1210 

2000 

1210 

2000 

1220 

2000 

1230 

10000 

1240 

2000 

1240 

2000 

1250 

2000 

1250 

2000 

1260 

2000 

1270 

5000 

1280 

5000 

1290 

2000 

1300 

2000 

1310 

2000 

1320 

2000 

1330 

2000 

1330 

2000 

1340 

2000 

1350 

2000 

1350 

*2000 


page 
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2NX 

5SE 

4LM 

2LT 

2GN 

4MK 

4BH 

2PK 

2KO 

3XY 

2WL 

2MW 

3CV 

5AU 

2MG 

5MU 

2NM 

3MA 


Continued from previous page 

Call Location (Kc/'s) Power Watts 

Frequency Authorised 

1360 2000 

1370 500 

1370 500 

1370 500 

1380 2000 

1380 2000 

1390 2000 

1400 2000 

1410 2000 

1420 5000 

1430 2000 

1440 2000 

1440 2000 

1450 2000 

1450 1000 

1460 500 

1460 500 

1470 2000 

1480 1000 

1480 *2000 

1490 2000 

1500 2000 

1500 2000 

1510 10000 

1520 2000 

1530 200 

1530 50 

1530 *2000 

1540 2000 

1560 *2000 

1570 200 

1570 200 

1570 200 

1580 50 

1580 2000 

1580 200 

1590 200 

1590 2000 

1600 *2000 

periods on 


Bolwarra, N.S.W. 

Mount Gambier, S.A 

Mt. Isa . 

Lithgow, N.S.W. . 

Goulburn, N.S.W. 

Mackay, Qld. ... 

Brisbane, Qld . . . 

Parkes, N.S.W. . .. 

Newcastle, N.S.W. 

Melbourne, Vic. . 

Wollongong, N.S.W 
Murwillumbah, N.S.W. 
Maryborough, Vic. 

Port Augusta, S.A. 

Mudgee, N.S.W. . 

Murray Bridge, S.A 
Muswellbrook, N.S.W 
Mildura, Vic. . 

2BE Bega, N.S.W. . 

4ZR Roma, Qld. . . . 

2AY Albury, N.S.W. 

2BS Bathurst, N.S.W. 

3AK Melbourne, Vic. 

2NA Newcastle, N.S.W 
Deniliquin, N.S.W 
Port Lincoln, S.A 
Alice Springs, N.T 
Moree, N.S.W. 

Canberra, A.C.T. 

Taree, N.S.W. .. 

2LG Lithgow, N.S.W. 

3WL Warrnambool, Vic 
4GM Gympie, Qld. 

5WM Woomera, S.A. 

2WN Wollongong, N.S.W 
5MG Mt. Gambier, S.A 
4SO Southport, Qld, ... 

5MV Renmark, S.A. . . 

3NE Wangaratta, Vic. , 

*Operates at night or during specified 
reduced (usually half) power. 

t Projected transmitters. 


2QN 

5LN 

8AL 

2VM 

2CN 

2RE 


SHORT-WAVE SERVICES 

T HE following stations provide a domestic and overseas 
service in the 49, 42, 31, 25, 19, 16, 13 and 11 metre 
bands. 


Call Sign 

DOMESTIC 

Location 

Power (watts) 

VLG 

Melbourne, Victoria 

10,000 

VLH 

Melbourne, Victoria 

10,000 

VLI 

Sydney, N.S.W. 

2,000 

VLK 

Port Moresby, Papua 

10,000 

VLM 

Brisbane, Queensland 

10,000 

VLQ 

Brisbane, Queensland 

10,000 

VLR 

Melbourne, Victoria 

10,000 

VLT 

Port Moresby, Papua 

10,000 

VLW 

Perth, Western Australia 

10,000 

VLX 

Perth, Western Australia 

50,000 

OVERSEAS 

'TRANSMITTERS for the overseas service of Radio 


A Australia are located at Shepparton, Victoria. They 
comprise four 100,000-watt transmitters, two 50,000-watt 
transmitters and one 10,000-watt transmitter. A 10,000- 
watt transmitter at Lyndhurst, Victoria, is also used on 
occasions. These use a variety of frequencies and aerials 
as required to give best reception in the selected areas. 

Overseas S.W. Stations — Note: 

“T3 ADIO, Television and Hobbies” does not publish, nor 
A^do we have available, lists of overseas stations, 
frequencies, broadcast times, etc. 

The only information of this type is as compiled by 
our DX correspondent, Mr Art Cushen, and published 
each month on the “Listening Around The World” page. 

For general information on shortwave and other 
stations, reference can be made to the “World Radio 
Handbook,” available through most large technical book¬ 
sellers. 


TV CHANNELS & STATIONS 


Channel 0 45—52Mc. 
Channel 1 56—63Mc. 
Channel 2 63—70Mc. 
Channel 3 85—92Mc. 
Channel 4 94—lOlMc. 
Channel 5 101—108Mc. 
Channel 5A 137—144Mc. 


Channel 6 174—181Mc. 
Channel 7 181—188Mc. 
Channel 8 188—195Mc. 
Channel 9 195—202Mc. 
Channel 10 208—215Mc. 
Channel 11 215—222Mc. 


CAPITAL CITY STATIONS 


Location 

Station 

Polarisation 

Channel 

Sydney, 

ABN (Nat.) 

Hor. 

2 

N.S.W. 

ATN (Com.) 

Hor. 

7 


TCN (Com.) 

Hor. 

9 


*TEN (Com.) 

Hor. 

10 

Melbourne 

ABV (Nat.) 

Hor. 

2 

VIC. 

HSV (Com.) 

Hor. 

7 


GTV (Com.) 

Hor. 

9 


*ATV (Com.) 

Hor. 

0 

Brisbane, 

ABQ (Nat.) 

Hor. 

2 

QLD. 

BTQ (Com.) 

Hor. 

7 


QTQ (Com.) 

Hor. 

9 

Adelaide, 

ABS (Nat.) 

Hor. 

2 

S.A. 

ADS (Com.) 

Hor. 

7 


NWS (Com.) 

Hor. 

9 

Perth, 

ABW (Nat.) 

Hor. 

2 

W.A. 

TVW (Com.) 

Hor. 

7 

Hobart, 

ABT (Nat.) 

Hor. 

2 

TAS. 

TVT (Com.) 

Hor. 

6 

Canberra, 

ABC (Nat.) 

Vert. 

3 

A.C.T. 

CTC (Com.) 

Vert. 

7 

COUNTRY STATIONS 


Newcastle, 

ABHN (Nat.) 

Hor. 

5 

N.S.W. 

NBN (Com.) 

Hor. 

3 

Illawarra, 

ABWN (Nat.) 

Hor. 

5A 

N.S.W. 

WIN (Com.) 

Hor. 

4 

Central 

ABCN (Nat.) 

Vert. 

1 

T’lands. N.S.W. 

CBN (Com.) 

Vert. 

8 

Richmond 

ABRN (Nat.) 

Hor. 

6 

Tweed, N.S.W. 

RTN (Com.) 

Hor. 

8 

Ballarat, 

ABRV (Nat.) 

Hor. 

3 

VIC. 

BTV (Com.) 

Hor. 

6 

Bendigo, 

ABEV (Nat.) 

Vert. 

1 

VIC. 

BCV (Com.) 

Vert. 

8 

Latrobe 

ABLV (Nat.) 

Hor. 

4 

Valley, VIC. 

GLV (Com.) 

Hor. 

10 

Goulburn 

ABGV (Nat.) 

Vert. 

3 

Valley, VIC. 

GMV (Com.) 

Vert. 

6 

Darling 

ABDQ (Nat.) 

Hor. 

3 

Downs, QLD. 

DDQ (Com.) 

Hor. 

10 

Rockhampton, 

ABRQ (Nat.) 

Hor. 

3 

QLD. 

RTQ (Com.) 

Hor. 

7 

Townsville, 

ABTQ (Nat.) 

Hor. 

3 

QLD. 

TNQ (Com.) 

Hor. 

7 

Launceston, 

ABNT (Nat.) 

Hor. 

3 

TAS. 

TNT (Com.) Hor. 

* Not yet in operation. 

9 

PROPOSED SERVICES 



National and commercial transmitters are planned for, 
or under construction in, the following centres: 

N.S.W.: Taree, Dubbo, Griffith, Broken Hill, Tam- 
worth (Com. NEN-9). Wagga (Com. RVN-2), Grafton, 
Kempsey (Com. NRN-10); Albury (Com. AMV-4). 

VIC.: Mildura. 

QLD.: Cairns, Mackay, Warwick, Maryborough (WBQ). 

S.A.: Mount Gambier. 

W.A.: Bunbury. 

Under current examination is a proposal to establish 
an extra channel in Brisbane and Adelaide, the use of low 
power “translators" to extend the coverage of certain trans¬ 
mitters, and the provision of services in five additional 
country areas, as under: 

Beg»-Cooma, N.S.W.; Murray Valley, Vic.; Spencer 
Gulf North, S.A.; Southern Agricultural Area, W.A.; Central 
Agricultural Area, W.A. 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 26-2817 


MODEL RH50 


MODEL RH.330 


MODEL RH.5 


MODEL RH.200 


MODEL RH.31 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50—250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 
DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 
Capacitance: lOttF to .OOluF 
.OOluF to .luF. 

Decibels: —20 to 22 DB. 

£7/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MODEL RH-31 

* 20.0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 3£” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms. 3K, 30K, 440K at 
centre scale). 

Capacitance: lOOuuF-O.OluF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- lo 10/- extra. 

LIMITED STOCK ONLY 

MODEL TP-10 POCKET 
MULTIMETER 

RANGES: 

DC Voltages: 0-10-50-500-1.000 V at 

2.000ohms V 

AC Voltgos: 0-10-50-500-1.000 V at 

2.000ohms V 

DC Current: 0-500uA 0-500 mA 

Resistance: 0-1(1 K-l Meg: fiOohms. 

6Kohms at centre 
scale 

Capacitance: 250uuF to luF, in 

two ranges 

Decibels: — 20 to plus 36db. two 

ranges 

Output: 0-1.000 V in four 

ranges 

Size: 5in x J'/iin x I'/zin 

Weight: l3oz approx. 

Price £5/7/6 

including Sales Tax. Postage 5/ to 10/ 
extra. 


SOMETHING NEW! 

VARIABLE TRANSFORMER 

0. to 260 volts 300 watts 
Price £14/-/- 


INTERNATIONAL PORTABLE 

4 transistor tape recorder with 
built-in speaker, size 8'A x 6 x 
2 v *»in. weight 2»/alb. Reduced to 
CI2 12 . complete with batteries, 
microphone, earphone and tape. 
Double track, recording time 20 
minutes. £ T 2/ 127- 


MODEL RH-955 

50,000 OPV 

* Sensitivity: 

50.000 ohms per volt DC 
5 000 ohms per volt AC' 

*6 Ranges: 

DC voltage: 0-2.5-10-50-250-1000 
volts. 

AC' voltage: 0-2.5-10-50-250-1000 
volts. 

DC current: O-lOOuA. 0-10- 1 00- 
500mA. 10 Amps, (all at 250m V) 
Resistance: 

Ranges Centre scale 0-20.000 ohms 


MODEL RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350. 

35K. 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16in x 6 5-16in x 22in. 
Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 

V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6Kr600K-6Meg- 

60 Meg. ( 30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 

0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 including Sales-Tax 

Postage S/n to 10/- extra. 

MODEL RH-5 

* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms. 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: O.OOOluF-O.OO&uF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3A” x 51 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 

Postage 5/n to 10/- extra. 

SPECIFICATIONS: 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0-2 megs. 20.000 ohms 0-20 megs. 

0.2 megs. 

Decibels: — 20 plus 46. 
db 5 ranges (0 db ImW into 
600 ohms). 

-Dimensions: 7in x 5 ,/ 4in x 3in. 
With Plastic Pouch Test Lead kit. 
*Mefcr sensitivity: 20uA. 

£19/17/6 including Sales-Tax 

Postage 5/- to 10/- extra. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 4 * MODEL RH-955 


58 


Radio, Television & Hobbies, January, 79 64 

































CHAPTER 6: Electron emission, filaments and cathodes. 

The plate or anode. The diode valve and rectification. The 

triode valve and amplification. The screen-grid or tetrode valve. Pentode 

and beam-power valves. Development of the various 

valve types, including multiple types in a single envelope. 


W E have already seen that all mat¬ 
ter, whether in solid, liquid or 
gaseous form, is made up of innumer¬ 
able atoms. Further, that these atoms 
are composed of protons and electrons 
in a constant state of motion. 

In materials known as conductors, 
some of the outer planetary electrons 
can migrate from one atom to the next 
in more or less random fashion. We 
launch into our discussion of valves 
from this point. 

This random movement of electrons 
can be accelerated by increasing the tem¬ 
perature of the conductor—usually one 


Evacuated Globe 


Metal Plate 


Heated Filament 



Figure 1, An elementary form of 
diode rectifier and (in circle) the 
schematic symbol tor a diode. The 
arc at the bottom represent the cath¬ 
ode; the rectangle at top the anode 
(or plate), 

or other of the metals or a metallic 
compound. 

As the temperature is gradually raised, 
the velocity of electron movement in¬ 
creases and a condition may ultimately 
be reached where some of the planetary 
electrons acquire sufficient velocity to 
break beyond the confines of the con¬ 
ductor. However, because of the at¬ 
traction of the parent body and the out¬ 
side blanket of air, the electrons so 
EMITTED return immediately to the 
parent body. 

Conditions are different when the 
emitting agent is contained within an 
evacuated space. 

With no gas molecules to bar the way, 
the electrons emitted from a heated con¬ 
ductor can move an appreciable distance 
from it. In the normal way, the loss of 
electrons leaves the parent body with a 


positive charge, so that it acquires a 
marked attraction for the minute nega¬ 
tive particles. They shoot out from the 
surface of the heated conductor, then fall 
back again. 

The net result is that the heated body 
is surrounded by a cloud of free elec¬ 
trons, like steam above the surface of 
boiling water. These free electrons can 
nevertheless be attracted from the im¬ 
mediate vicinity of the parent body by 
the simple expedient of placing a posi¬ 
tively charged metal plate elsewhere 
within the evacuated space. 

Evidence of this so-called “electron 
emission” was first noted by Thomas 
Edison in about 1880. Edison discov¬ 
ered than an electric current could be 
made to pass the ostensibly empty space 
between the heated filament of an elec¬ 
tric lamp and another metallic conduc¬ 
tor contained within the same glass en¬ 
velope. 

The effect was duly noted but was un¬ 
explained until about 1899, when the 
electron theory was first propounded. 

When the reason for the current was 
appreciated, and something of its charac¬ 
teristics investigated, its application to 
the new science of wireless communica¬ 


tion was envisaged. Electron emission 
ceased to be a mere incidental effect and 
became a phenomenon to be controlled 
and utilised. 

The essential features of a radio valve 
are, therefore, a heated electrode to sup¬ 
ply free electrons, and one or more addi¬ 
tional electrodes to control and utilise 
their movement — the whole mounted 
within an evacuated envelope. 

The electrode supplying the electrons 
is commonly referred to as the CATH¬ 
ODE and is usually heated by the pas¬ 
sage of an electric current, in precisely 
the same manner as the filament of an 
electric light globe. The shell enclos¬ 
ing the evacuated space may either be 
of metal or glass, the latter being the 
more common. 

Before going on to investigate just 
how the emitted electrons are controlled 
and utilised, it is as well to become 
familiar with the emitting electrode — 
the cathode. 

For many years, the cathode was a 
tungsten or similar wire, heated by the 
passage of an electric current; because 
of its similarity to the element in a light 
globe, this type of cathode was—and is 
— commonly referred to as a FILA¬ 
MENT. 

Since the heating current is directly 
utilised to raise the temperature of the 
emitting surface, the filament ; s called, 
in technical language, a DIRECTLY 
HEATED CATHODE. 

In the early valves, the filaments were 
generally of pure tungsten, which emit¬ 
ted a goodly supply of electrons when 


"PINCH" 

CONSTRUCTION 


METAL 

ENVELOPE 



EXHAUST 

TIP 


w 

p, 

8ll| 

L ? 

f > 

i\ 

Ml 

*nf i 

!| 


r 



L 


BASE PINS| — 


OLD STYLE 


METAL 


MINIATURE 


At the left is an old-style valve, with the electrodes supported on an internal 
glass "stem“ and long leads running down inside the stem to the base pins. 
In modern miniature glass valves, the stem and the long leads are virtually 
eliminated, reducing inductive and capacitive effects. The structure of metal- 
envelope valves is illustrated in the centre; very few of these are being pro¬ 
duced today, most receiving and equipment valves being of the miniature 
all-glass construction, as at right. 
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DIAGN 


- quick! 

- efficient! 

- economical! 

-WITH THESE 


INSTRUMENTS 



The Model 960 transistor Radio Analyst 
facilitates the analysis and trouble-shooting 
of transistor portable radios. On the service 
bench, it provides in one compact case the 
signal-generating and measurement devices 
needed to diagnose and isolate troubles in 
a transistor radio. 


£ 66 - 10-0 

£ 85 - 0-0 

£ 170 - 0-0 

£ 51 - 0-0 


£ 372 - 10-0 

plus 12^% Sales Tax 


The RCA Cathode-Ray Oscilloscope, type 
WO-33A, is a lightweight, 3-inch instrument 
which is versatile in its application and 
whose ready portability makes it ideal for 
field-service use. 


The B & K Television analyst provides a 
test pattern at video or radio frequencies, 
audio tone, inter-carrier sound frequencies, 
and facilities for the rapid testing of de¬ 
flection circuits and components. 


The AWA Voltonmyst, type 2A56074, is a 
portable and versatile valve-volt-meter which 
may be used to measure positive, negative 
and alternating voltages, and resistance. In 
particular it may be used to measure the 
peak-to-peak values of the complex wave¬ 
forms found in modern television equipment. 



For further particulars please contact Engineering Products Division. 


AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

47 YORK STREET, SYDNEY. 2 0233 


MELBOURNE 67 9161 

BRISBANE 4 1631 

PERTH 28 3426 

HOBART 3 3836 

LAUNCESTON 2 1804 

WELLINGTON, N.Z. 43 191 

ADELAIDE Newton McLaren Ltd. LA 0111 
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heated to a brilliant white heat. Sub¬ 
sequent experiment showed that similar 
emission could be obtained, with greater 
economy in heating power, by impreg¬ 
nating the tungsten with thorium and 
operating the filament at a bright gold 
colour. 

Constant research has produced the 
modern OXIDE-COATED filament, 
which gives a copious supply of electrons 


Support Wire 



ensure constant emission throughout the 
AC cycle. An indirectly heated cathode 
is illustrated in figure 2b. 

The fact that the emitting surface is 
isolated electrically from the heater also 
confers other advantages which are much 
appreciated by the designers of radio 
receiver circuits. 

Many thousands of different valve 
types have bee n sold within the short 


n , Figure 2. A direct- 

Coated ly heated filament 
Cathode IS illustrated on 
the left and, on 
the right, an in¬ 
directly heated 
cathode. Most 
valves, these days f 
use indirectly 
heated cathodes. 


Heater 


Coming back to the original line of 
thought, let us assume that we have a 
metal plate mounted within the evacu¬ 
ated envelope and in proximity to the 
heated cathode. This second electrode 
can quite correctly be referred to as an 
ANODE or a PLATE. 

If it is connected externally to the 
cathode, a few high velocity electrons 
may strike it and return ultimately to 
cathode via the external connecting cir¬ 
cuit. However, the vast majority of the 
emitted electrons remain in the immedi¬ 
ate vicinity of the cathode, forming what 
is known as a SPACE CHARGE. 

Think of this space charge as a rest¬ 
less cloud of negative electrons — and 
therefore a negative charge. 

If a battery is connected between cath¬ 
ode and plate in such a way that the 
plate is negative with respect to cathode, 
it naturally tends to repel any electron 

Saturation^ 


at a temperature sufficient only to heat 
the filament wire to a dull red colour. 

The current utilised to heat the fila¬ 
ment, in a sense represents a waste of 
power, since it does not contribute fur¬ 
ther to the basic function of the valve; 
thus, for most purposes, there is every 
reason to reduce it to an absolute mini¬ 
mum. 

Filament-type (or directly-heated) 
cathodes have chiefly been used in valves 
intended for battery-operated equipment, 
their particular advantage being economy 
of filament heating power. (It should be 
noted, in passing, that transistors are 


Figure 3. The 
c h a r a c teristic 
curve for a diode. 
Plate current 
flows only when 
the plate is posi¬ 
tive with respect 
to cathode . 
Curves are used 
freely in valve 
literature to show 
the characteristics 
of individual _ , 

types. 



■Plate Voltage (E) 


which happens to approach it. Remem¬ 
ber our earlier axiom — like charges 


Reversing the polarity of the battery 


rapidly displacing’ valves nowadays in his , tor V of electronics, and there is a „ 
battery operated equipment). 'Y ld . e variation in the voltage at which repel . 

y , H j their filaments or heaters are intended 

The battery used to supply the fila- tQ operate 

ment is commonly referred to as the j n battery valves, the filaments have ?° that the P^e is made positive, has 
“A ’ battery. A typical filament is illus- variously been rated to operate at 1.4, J^st the opposite effect, the plate tend- 

trated in figure 2a. 2.0, 4.0, or 6.0 volts, according to the in S to attract elecrons to itself; the 

Although this type of valve was used part j cu i ar type Mains-type valves have higher the applied plate voltage, the 

in the early days of radio, there was a heaters rated to operate at various poten- greater the attraction, and therefore the 

definite need for a valve that could be tia ] s f rom j 6 to over jqq vo j ts greater the electron flow across the space 

operated from a low voltage AC supply, When installing a valve in a. receiver, between cathode and plate. 



A point is ultimately reached where 


this stage is reached, the valve is said 
to have reached SATURATION. 

The whole relationship is most easily 


Output Current 

iw 



« *111 *1 1 4. TTI IVII U TUI TV Ill ^ 1 VWVl T Vi ) 

as provided by a simple step down trans- this matter has to be kept in mind, as ,, k— ~ -.*- - 

former. Conventional directly heated t b e application of an excessive voltaee the plate attracts every electron the cath 
valves could not be used m this way to a fii amen t or heater may completely ode is capable of emitting, and when 
because the AC introduced severe hum ruin valve 
into the output circuit. This was due both 
to the heating and cooling of the filament 
during the AC cycle, and the change in 
polarity across the filament, which 
formed part of the signal circuit. 

One approach to this problem was to 
use a very heavy filament, so that it 
would store considerable heat, and to 
make the signal connection to an elec¬ 
trical centre tap of the filament. This 
idea was only partly successful. It was 
satisfactory for the last stage (output — 
valve) of a receiver, but introduced far 
too much hum if used in earlier stages. 

Such valves are still used to a limited 
extent in this and similar applications, 
such as high power stages of trans¬ 
mitters. 

However, the real breakthrough came 
with the development of the IN¬ 
DIRECTLY HEATED CATHODE. In 
this the cathode is a nickel sleeve coated 
with electron emitting oxides. Inside the 
sleeve is a filament or HEATER, in¬ 
sulated from it electrically, but able to 
heat the cathode indirectly by conduct¬ 
ion. Since the filament no longer forms 
part of the signal circuit, it can be oper¬ 
ated from AC without introducing hum, 
while the cathode stores enough heat to 
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Figure 4 . Illus¬ 
trating the recti¬ 
fying action of a 
diode . Only the 
positive half-cycles 
produce an output 
current. Negative 
half-cycles are sup¬ 
pressed. Valve-type 
power rectifiers are used in 
amplifiers, receivers and 
A ^ - other pieces of electronic 

| -A-C Input Voltage equipment . 

illustrated with the aid of a simple 
graph, as shown in figure 3. Plate cur¬ 
rent is plotted in a vertical direction, 
and plate voltage, positive and negative, 
along the horizontal axis. 

There is no plate current while the 
plate is negative with respect to cathode, 
but a small flow becomes evident in the 
region where plate and cathode poten¬ 
tials are similar. 

Beyond this, an increase in positive 
plate voltage is accompanied by an in- 
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crease in plate current until ultimately 
the region of saturation is reached. 

A valve having only a plate and a 
cathode — either directly or indirectly 
heated — is commonly known as a 
DIODE. 

Just what happens when an alternat¬ 
ing voltage is applied to a diode is ilus- 
trated in figure 4. The voltage/current 
curve has been redrawn and the quanti¬ 
ties are designated by the common ab¬ 
breviations “E” (for voltage) and “I” 
(for current). 

The added curve at the bottom sug¬ 
gests the application of an alternating 
voltage which swings the plate alter¬ 
nately positive and negative. The diode 
passes current only on the positive 
swings, the negative swings having no 
effect. 

RECTIFICATION 

The ability of a diode to suppress the 
negative peaks of an alternating input 
wave is an extremely valuable feature, 
the process being described as RECTIFI¬ 
CATION. 

Diode valves, with heavy cathodes and 
large plates, are widely used to convert 
alternating current to direct current in 
power supplies for electronic equipment, 
large and small. 

Other diode valves, small enough to 
conceal in the palm of the hand, play 
a vital part in radio receivers in making 
the signals from a broadcast station 
audible in the loudspeaker. The whole 
subject of rectification is a big one, but 
no more can be said of it just now. 

Diode valves of various patterns were 
used quite extensively in the early days 
of radio, but, in 1907, Dr Lee De 
Forest patented a type of valve rather 
like previous diodes in construction, but 
with a third electrode interposed between 
the cathode and the plate. 

Commonly called the CONTROL 
GRID (or simply the grid), this third 
electrode proved to have a pronounced 
effect on the number of electrons passing 
from cathode to the positive plate. 

De Forest’s valve, known as a 
TRIODE, is illustrated pictorially and 
schematically in figure 5. 

The grid usually resembles in form a 
short length of open mesh helical spring, 
provided with one or more side rods 
for support. 

VOLTAGES ON THE GRID 

If the grid is unconnected, the elec¬ 
trons pass through its meshes from cath¬ 
ode to plate in the manner already des¬ 
cribed for a diode. However, if the grid 
is made slightly negative with respect to 
cathode, it exercises a repulsive effect 
on electrons moving outwards from the 
cathode, and some of them are turned 
back. 

If the grid is made progressively more 
negative, the repulsive effect becomes 
stronger and a condition can ultimately 
be reached where the electron current to 
the plate is cut off altogether. 

On the other hand, making the grid 
positive with respect to cathode has an 
accelerating effect on the electron move¬ 
ment, so that the plate current is made 
higher than wouil normally be the case. 

In fact, the positively-charged grid is 
likely to attract a certain number of 
electrons itself, giving rise to grid cur¬ 
rent. This is a condition which is gener¬ 
ally avoided. Instead, the valve is design¬ 
ed to operate normally with a cetain 
initial negative voltage, known as a 
BIAS. 

Making the grid more or less negative 



Figure 5, The arrangement of elec¬ 
trodes within a simple triode . The 

schematic symbol tor a triode is 
shown in the circle. 

than this initial bias voltage decreases 
or increases the plate current with re¬ 
spect to its initial value. 

The degree of control which the grid 
exercises over the plate current depends 
very largely on the physical construction 
of the valve. However, De Forest’s 
triode demonstrated conclusively that a 
small voltage applied to the grid could 
exercise control over a plate circuit in 
which comparatively large currents were 
flowing. 

In modern triode valves to quite 
ordinary pattern, a change of 1.0 volt 
on the grid can effect a change of 10 
or more milliamps i n the plate current. 
Here^ is a chance to recall and apply 
Ohm’s Law, as mentioned in an earlier 
chapter. 

In figure 6, the plate of a triode is 
shown connected through a PLATE 
LOAD resistor to the positive terminal 
of a bettery. This is commonly referred 
to as the “B” or high tension supply 
battery. 

The grid, on the other hand, returns 
to an adjustable resistor across a “C” or 
bias battery. No heater supply is shown. 


ing a plate current of 3 milliamps 
through the load resistor, equal to 50,000 
Ohms. The voltage developed across re¬ 
sistor RL by this current would be: 

E = IxR 
.003 x 50,000 
150 volts. 

If the grid bias voltage is now in¬ 
creased to —5.0 volts, we may find that 
the plate current has decreased by, say, 
1.0 milliamp, so that the voltage drop 
across risistor RL becomes: 

E = .002 x 50,000 
100 volts. 

In other words, a change of 1 volt 
on the grid has effected a change of 
50 volts on the plate potential. 

AMPLIFICATION 

It follows that, if an alternating volt¬ 
age of 1.0 volt were applied to the grid, 
an alternating voltage of no less than 50 
volts would appear in the plate circuit. 
Thus, the triode, with its associated com¬ 
ponents and power supply, is capable 
of AMPLIFYING a signal. 

Not all triodes can achieve an ampli¬ 
fication of 50 times, as our illustration 
might suggest, but the importance of 
this development is not hard to imagine. 
Diode valves could only alter the nature 
of an incoming radio signal; the triode 
could do this, if necessary, and amplify 
it as well! 

This fact was of tremendous import¬ 
ance in the development of early radio 
receivers. Signals from radio stations 
too weak to be discerned with equip¬ 
ment using a simple diode valve were 
amplified to complete audibility with 
triodes. 

Nowadays, one-valve sets using a 
single triode valve can receive stations 
from all over the world under favour¬ 
able conditions. 

Valve manufacturers have provided us 
with special high amplification triodes, 
and with others intended to deliver 
enough power to operate a loudspeaker. 
There are also general purpose triodes— 
valves intended for a variety of applica¬ 
tions. 

With the rapid advance in radio 
knowledge, it soon became evident that, 
notwithstanding all its advantages, the 


Figure 6. With the 
aid of this diagram 
and a simple Ohm's 
Law calculation, the 
amplifying property 
of a triode is demon¬ 
strated. The plate 
load is shown as a 
resistor, but it may 
be any device offer¬ 
ing a substantial im¬ 
pedance to the flow 
of alternating cur¬ 
rent at the signal 
frequencies. 



Output 


M-'I'h? 

C-Battery 


Hr" B-Battery 


it being taken for granted that this re¬ 
quirement is attended to as a matter of 
course. Note that both batteries are con¬ 
nected, at one end, to the cathode of 
the valve. 

In equipment operating from the 
power mains, the various batteries are 
supplanted by electronic power supply 
equipment, but the traditional terms 
“A,” “B” and “C” supply are still often 
used to distinguish filament (or heater), 
high tension, and grid voltages respec¬ 
tively. 

Assume that the grid bias of the valve 
is set at —4.00 volts, and that it is draw¬ 


triode had definite limitations. And, as 
vaive designers sought to overcome these 
limitations and to keep step with pro¬ 
gress in circuit design, there came into 
being one new class of valve after 
another. 

Nor has the process finished even 
now. However, whereas attention at first 
was on new electronic principles, it is 
now more along the lines of achieving 
the most favourable physical and elec¬ 
trical characteristics. 

The chief single difficulty with the 
triode was the considerable capacitance 
between the plate and control grid. A 
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little thought will show that a condenser 
effect must surely exist, because the grid 
and plate are both fairly large physic¬ 
ally; they are mounted quite close 
together and insulated the one from the 
other. 

In some circuit applications this grid- 
plate capacitance effect did not matter, 
but in others it caused a lot of trouble 
and seriously limited the usefulness of 
the valve. 

If we can venture a little ahead of 
ourselves it may be said that the grid- 

figure 7. The bash circuit 
connection for a screen-grid 
valve, represented shematic- 
ally, and showing typical ope¬ 
rating voltages for the grid, 
screen and plate . 


plate capacitance caused instability and 
oscillation in radio frequency amplifier 
stages. 

The ultimate answer to this problem 
was the introduction of another grid 
between the control grid and plate. The 
resulting four-electrode valve became 
known popularly as a “screen-grid” valve 
or “tetrode.” 

Valve designers arranged that this 
extra grid should be operated at a posi¬ 
tive potential sometimes equal to, some¬ 
times less than that applied to the plate. 
A bypass capacitor was—and is—con¬ 
nected between this SCREEN-GRID and 
cathode (or earth), the capacitor value 
being chosen so that its reactance is low 
at the signal frequencies at which ampli¬ 
fication is required. Thus while the 
screen grid is positively charged with 
respect to the cathode for DC purposes, 
it is virtually at cathode potential as far 
as the AC signals are concerned. (See 
figure 7.) 

REDUCED CAPACITANCE 

It thus acts as an electrostatic shield 
between grid and plate, and reduces the 
capacitance effect between them to a 
very small figure. Whereas the capaci¬ 
tance averages 8 pF. in a triode, the 
grid-plate capacitance with screen grid 
or tetrode valve is seldom more than 
0.01 pF. 

Further, to reduce the grid-plate capa¬ 
citance it became common practice to 
provide a connection for one or the 
other in the form of a cap on the top 
of the glass envelope, instead of connect¬ 
ing it to the usual base pin. American 
practice was to connect the grid to the 
top cap, while in Europe the plate was 
often brought out on top. 

The reduced grid-plate capacitance, 
together with other characteristics pecu¬ 
liar. to the screen-grid construction, 
allowed much higher amplification to be 
achieved in radio frequency amplifier 
stages without danger of instability. 

Stability was further improved by in¬ 
stalling a metal screen to enclose The 
valve, or alternatively spraying the enve¬ 
lope with a metallic coating which could 
be connected via a base pin to cathode 
or to the chassis. 

In modern miniature valves, careful 
design and small size has largely obvi¬ 
ated the need for top-cap connections 
and metal shield cans. Plate and grid 
connections are brought out to pins on 
opposite sides of the base socket and 
shields are built into the basic electrode 
structure. 

The screen grid was found to have 
interesting effects on the electrical char¬ 


acteristics, quite apart from the reduc¬ 
tion in grid-plate capacitance. 

Being operated at a substantial posi¬ 
tive potential with respect to cathode, it 
tends to attract electrons from the latter 
in just the same way as the plate. Thus, 
some electrons are collected by the posi¬ 



tive screen, but the majority simply pass 
through its open mesh and proceed out¬ 
ward to the plate. 

However, the screen assumes a mark¬ 
ed control over the plate current and, 
speaking generally, we may say that the 
plate current in a screen grid valve de¬ 
pends very largely on the applied screen 
voltage, and to a lesser extent on the 
plate voltage. 

This is reflected in the changed values 
of plate resistance, amplification factor, 
and transconductance, all of which are 
important and basic valve characteristics. 

Instead of being a few thousand 
ohms, the plate resistance is more like 
0.5 to 1.0 megohm; amplification factor 
increases from 10 or 20 times to a 
figure of several hundred; transconduct¬ 
ance is not greatly affected. 

The first and best known screen grid 
valve in this country was the old type 
24A, and it is interesting to compare 
characteristics and curves for this valve, 
if you can still locate them, with those 
of the type 27 triode of the same general 
period. 


ary electrons are immediately attracted 
back to the positively charged plate. 

In a screen-grid valve, however, the 
positively charged screen tends to attract 
some of the secondary electrons so that 
an electron flow is evident in the reverse 
direction between plate and screen. 

It is most noticeable when the screen 
voltage is equal to or greater than the 
plate voltage. This can occur easily in 
normal operation, when the control grid 
receives a positive-going signal impulse 
and the instantaneous plate voltage is re¬ 
duced sharply. 

Hence, secondary emission, by produc¬ 
ing undesirable effects in the plate cur¬ 
rent, limits the amount of plate current 
swing and offsets partially the advantages 
of the screen-grid structure for some cir¬ 
cuit applications. 

The ultimate solution to the secondary 
emission problem was offered by the ad¬ 
dition of yet another grid — this time 
located between screen and plate. The 
resultant five electrode valve came to be 
known as a PENTODE or PENTHODE. 
The SUPPRESSOR grid is usually a very 
open spiral and is generally connected 
internally or externally to the cathode. 

SUPPRESSOR ACTION 

Being negative with respect to both 
plate and screen, it tends to reduce the 
velocity of electrons approaching the 
plate in the normal manner, and diverts 
back to the plate the slow-moving elec¬ 
trons produced by secondary emission. 

Pentode valves are widely used now¬ 
adays in all classes of service. For radio 
frequency amplification they have super¬ 
seded the screen-grid type, typical modern 
RF pentodes being the 6BA6, 6BH5 and 
1T4. Other pentodes have been design¬ 
ed especially for audio voltage amplifi¬ 
cation (types like the Z729 and EF86) 
and audio power amplification (types 
6F6-G, 3S4, 6M5, etc.). 


Although the screen grid represented 
a distinct advance, it introduced certain 
difficulties, chief of which was the so- 
called SECONDARY EMISSION effect. 
When moving electrons strike the plate 
of a valve at high velocity, they tend to 
penetrate its molecular structure and dis¬ 
lodge other electrons, which are thus 
literally “bounced” off into space. 

Because this action is an incidental 
effect of main electron stream from the 
cathode, it is described by the general 
term of secondary emission. The effect 
is evident in triode valves, but it does 
not lead to ill-effects because the second¬ 



The modern beam power valve makes 
use of a different principle to suppress 
secondary emission. There arc the four 
major electrodes—cathode, grid, screen 
and plate, but they are so shaped that 
secondary emission from the plate is 
prevented without an actual suppressor 
grid. 

Because of the way the electrodes are 
spaced, electrons travelling to the plate 
slow down to a low comparative velo¬ 
city in a certain region between screen 
and plate. In this region the electrons 
form a dense cloud—a space charge. The 
effect of this space charge is to repel 
secondary electrons 
emitted from the 
plate and thus 
cause them to re¬ 
turn to the plate. 

Two additional 
electrodes known 
as beam forming 
plates, which are 
connected intern- 


☆ 


Figure 8. The 
electrode structure 
of a typical 
beam - power 
valve, showing 
how the secondary 
emission is sup¬ 
pressed, (Dia- 
aram by courtesty 
of R, C. A„ 
America). 
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ally to the cathode, are so placed as to 
concentrate the electrons emitted to two 
beams, on opposite sides of the oval 
cathode. 

Another feature common to beam 
power valves has the effect of reducing 
greatly the screen current. The helical 
coils of the screen and the grid are 
wound so that each turn of the screen is 
shaded from the cathode by a turn of 
the control grid. This alignment of the 
screen and grid causes electrons to travel 
in sheets between the turns of the screen 
so that comparatively few of them flow 
to the screen. 

The ultimate effect of forming the 
electron stream into horizontal and 
vertical beams, together with the reduc¬ 
tion of screen current and other refine¬ 
ments, results in beam power valves be¬ 
ing very efficient in operation. Typical 
beam power valves are the 6V6-GT, 
6AQ5, and the transmitting type, 807. 

It is possible to make quite a long 
story about valve design and develop¬ 
ment, for the evolution of the pentode 
structure has not by any means satis¬ 
fied all requirements. Special circuit ar¬ 
rangements have brought the need for 
pentodes with a wide variety of char¬ 
acteristics. For example. SUPER¬ 
CONTROL or VARIABLE-MU pentodes 
have been evolved to permit smooth con¬ 
trol to be achieved over the gain of a 
receiver. 

MULTIPLE VALVES 

Furthermore, numerous valves have 
been developed and released which con¬ 
tain in the one envelope two or more 
distinct electrode structures. Most rec¬ 
tifier valves contain two diode structures 
but twin triodes and triode-pentodes are 
quite common. Some valves contain 
two diodes and a triode or pentode 
unit in the one envelope, while the bat¬ 
tery-type 1D8-GT contained no less than 
a diode, a triode, and an audio power 
pentode—all within its small glass bulb. 

Yet another distinctive class of valve 
is that intended for use as a frequency 
changer in superheterodyne receivers. 

This special subject has yet to be ex¬ 
plained, but it is sufficient to say here 
that valves with no less than five grids— 
hence called PENTAGRID CONVER¬ 
TERS—are in common use. 

Other valves intended for the same 
purpose have a triode and another com¬ 
plex structure in the one envelope, the 
two being independent or interconnected, 
according to the particular design. 

Physically, there is a like variety in 
design. Envelopes may be of either glass 
or metal, and fitted with bases having 
anything from 3 to 9 or more pins. Some 
glass envelopes are sprayed with a metal¬ 
lic coating, and overall size ranges from 
6 to 7 inches in height to less than an 
inch for special types. The beginner can 
do no more than keep a very open mind 
on the whole subject, becoming acquaint¬ 
ed with the characteristics of particular 
types, as they are met with in practice. 

There is, unfortunately, little standard¬ 
isation in the manner in which valves 
are depicted schematically. Generally, 
however, the filament is shown as an 
arc at the bottom of a large circle re¬ 
presenting the envelope. 

A larger arc or a straight line in 
proximity to the filament indicates the 
presence of a cathode sleeve. 

A solid or open rectangle at the top 
of the circle depicts the plate, while the 
various grids are shown by dotted or 
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Pentode 


Duo-Diode-T riode Duo-Diode-Pentode 





Pentagrid Converter Triode-Heptode Twin Triode 

Figure 9. Schematic symbols for a variety of typical valve types. 

zig zag lines between cathode and plate, 
generally in the same progressive order 
as they are found in the actual valve. 

Typical valve symbols are shown in 
figure 9, but only familiarity will enable 
the student to interpret all circuits with¬ 
out hesitation, because of small depar¬ 
tures from the usual practice. 

Physical and electrical details of the 


various valves are given in valve data 
charts released by most valve manufac¬ 
turers. The various type numbers are 
listed in alphabetical or numerical order 
followed by details as to type, dimen¬ 
sions, base connections and electrical 
characteristics. It is a good idea to ob¬ 
tain one of these charts and spend an 
hour or so studying its columns. 
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Once again I find myself with a batch of readers' letters, which seem 
to have accumulated during recent weeks. Rather than ignore good 
“Argument" material, let's simply take the letters as they come, quoting 
the relevant paragraphs and making brief comment as seems appropriate. 

By Neville Williams 


T HE first letter to hand is from 
Queensland and has to do with 
Police traffic “radar.” I quote: 

Dear Sir, 

Please find clipping taken from Bris¬ 
bane newspapers during recent months 
referring to the so-called radar meters 
which have recently been under fire in 
this State. 

In particular 1 would call your atten¬ 
tion to the remarks of a magistrate and 
the president of the R.A.C.Q. regarding 
their firm conviction on the infallibility 
of the “radar” 

One wonders what views Sir Watson 
Watt would hold regarding the term 
“radar” applied to such an electronic 
gimmick. 

S.K. (Rockhampton, Qld.) 

As many readers will remember, 
“Radio, Television and Hobbies” raised 
the whole matter of “Traffic Radar” 
systems a couple of years back, with an 
article which told of dissatisfaction with 
the system in Western Germany. Tests 
were described, which had revealed 
possible sources of error including: 

• Other vehicles large enough or 
close enough to the observed 
vehicle to produce a false reading. 
• Rotating or vibrating surfaces with¬ 
in range of the beam. 

• Large reflecting areas which caused 
the beam to bounce and strike the 
monitored vehicle twice, virtually 
doubling the registered speed. 
These and other demonstrable sources 
of error were accepted as likely explana¬ 
tion for two cases, which reached the 
German Courts, where drivers were 
accused of travelling at speeds which 
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evidence showed their vehicles to be 
incapable of achieving. 

At various times and places, since, 
traffic radar evidence has been 
challenged, sometimes successfully, some¬ 
times not. I scarcely see how it could 
be otherwise. 

What has been published and raised in 
Court has served to alert all parties con¬ 
cerned to the fact that the “Doppler” 
system (to use the correct term) 
vehicular speed measurement is open to 
error from certain sources, so that it 
cannot be taken as absolute proof of 
guik where this possibility exists. 

Knowing the possibility of challenge 
on these grounds, it is highly unlikely 
that traffic police nowadays would set 
up the equipment close to a large re¬ 
flecting surface or in a position where 
the beam could spread to an adjacent 

A note in the "Hawker Siddeley 
Review" draws attention to a \\ 
notice that has been erected out- Jj 
J side a room at the Cape Carnave- ]► 
ral Launching Centre, which ? 

| houses a large electronic com- 

!; puter. The notice reads: \\ 

j! ACHTUNG! I 

"Alles Lookenspeepers. Das j! 

<! computenmachine is nicht fur ge- <! 

<| fingerpoken und mittengrabben. Z 
!; Is easy schnappen der springework, 2 
|| blowfusen, und poppincorken mit ]► 

]> spitzen sparken, 1st nicht fur ge- |> 

J worken by das dummkopfen. Das £ 

<1 rubbernecken sightseeren keepen l 
!; hands in das pockets. Relaxen und 2 
|| watch das blinkenlights." |J 
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road or rail track; nor are they likely to 
launch prosecutions under conditions 
where witnesses could testify to other 
vehicles being in close proximity, at the 
time of reading. 

It becomes a matter for the magistrate 
to weigh the evidence and examine wit¬ 
nesses for credibility and to arrive at a 
decision based thereon. If the evidence 
of the Doppler meter is challenged, the 
Court must decide whether or not the 
equipment was set up and used with due 
precautions against error and, following 
from this, whether a conviction can be 
recorded “beyond reasonable doubt.” 

But, after all, this is normal procedure 
for all kinds of evidence tendered by all 
kinds of witnesses. 

The important principle is not to re¬ 
ject Doppler speed measurements* out of 
hand but to admit the reading as im¬ 
portant evidence, capable of both chal¬ 
lenge and substantiation. 

Considered on this basis, the responsi¬ 
bilities are not very different from the 
case where the same defendant might 
have been “booked” by a gentleman of 
the constabulary mounted on a powerful 
motorcycle. The Court has to decide 
whether or not to accept the latter’s 
evidence that his speedometer was accu¬ 
rate, that it was properly read and that 
the reading was taken at a time when he 
was travelling at the same speed as the 
offender’s vehicle rather than while 
catching up. 

From another reader in Queensland, 
comes a suggestion about the domestic 
video tape recorder which has been in 
and out of our columns in recent 
months. This reader says: 

Dear Sir, 

/ refer to the mysterious paragraph 
you quote on page 81 of the October 
issue ... “a modification to the set 
allows the viewer to watch a program 
on one channel and at the same time 
record the program on the other 
channel.” 

1 suggest that the use of the word 
channel is confusing. Most people in 
Australia would take the word to refer 
to TV channels (Channel 3, etc.). 

I suggest the meaning might be the 
tape recording channels or tracks (upper 
and lower), so the par might read: A 
slight modification to the TV set allows 
the viewer to watch a program that has 
been previously recorded on one track, 
v:hile at the same time the program to 
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DOUBTS ABOUT CAPACITANCE METER- 


L.S.H. SAYS: 

Dear Sir, etc. . . . 

Your April, 1963, issue carried a fairly useful “Reader Built It” article 
on a capacitance meter (page 74). However, the reader responsible seems to 
have his theory rather mixed up. He states that the value of the capacitance 
in the series RC combination can be given by the product of R and the 
difference between the supply and resistor voltages, divided by the resistor 
voltage multiplied by 314. 

1 work it out ta be the square root of the difference between the square 
of the supply voltage and the square of the resistor voltage, all divided by 
314. If the square of Vr is small enough to be neglected in comparison with 
that of the supply voltage, then the relationship reduces to Vr divided by 
314 times R times the supply voltage. 

Incidentally, the full-scale voltage works out to about lOOmV instead 
of the 50mV stated. I should think the claimed accuracy of 1.0 to 1.5 per 
cent is based more on hope than on anything else. The meter would have 
an error of about 2 per cent, so that when errors in the amplifier and calibra¬ 
tion capacitors are added, a figure of 5 per cent would be more reasonable 
Of course, electrolytics with DC leakages would make things much worse 

It would simplify everything if a 6.3 volt source voltage was used ’for 
all the ranges. Measuring a voltage of about 400mV with a 2M grid leak 
should not cause any hum problems. 

Yours sincerely, L.S.H. 

JAMIESON ROWE REPLIES: 

First, L.S.H., as most of our 
readers appreciate, we publish 
“Reader Built It” contributions 
simply for the interest of other 
readers. We do not analyse the con¬ 
tributions in great detail for technical 
errors — indeed, we haven’t the time 
to do so, for we have our own con¬ 
structional projects to develop, build 
and describe. 

We do give each contribution a 
fair examination to check for obvious 
errors, of course, but inevitably there 
will be not-so-obvious errors which 
will sneak through from time to time. 

Because we realise this can occur, 
we prefix the articles with the head¬ 
ing “Circuits and devices which we 
have not actually tested in our labora¬ 
tory but published for the general 
interest of beginners and experi¬ 
menters.” This is intended to act as 
a warning that we cannot accept the 
responsibility for the satisfactory 
operation of the device described, or 
for the validity of the contributor’s 
reasoning. 

To provide readers with a means 
of obtaining further information on 
the contribution, we wherever pos¬ 
sible try to publish the name and 
address of the contributor. This also 
helps those who wish to query any 
points raised in the contribution, by 
referring them straight to the person 
who must claim the ultimate respon¬ 
sibility—the author himself. 


In this particular case, as it seems 
possible that language difficulties may 
have prevented L.S.H. from gaining a 
clear picture of the nature of the 
“Reader Built It” contributions, we 
have examined the article concerned. 
Perhaps it’s just as well we did, for 
it seems that our contributor and 
L.S.H. are both wrong! 

To clear up the matter of the cor¬ 
rect expression for the unknown 
capacitance we are publishing the 
equivalent circuit of the measuring 
set-up together with the steps in the 
reasoning. Comparison between Mr 
Kaernbach’s original expression and 
the correct one would suggest that he 
omitted to square the resistive and 
reactive circuit elements'when finding 
the total reactance (.. .squared). The 
two quantities being orthogonal, this 
must, of course, be done. 

To check the second point raised 
in L.S.H.’s letter would, unfortu¬ 
nately, take more time than we can 
spare. It would require a complete 
analysis of the circuit, in order to 
calculate the exact gain of the ampli¬ 
fier section for the component values 
given. 

The amplifier is a feedback type 
and all voltages would have to be 
calculated. If you care to try it, 
remember that there will be local 


degeneration on the first stage due 
to the feedback resistor! 

The answer to our reader’s third 
point, regarding accuracy. may lie in 
Mr Kaernbach’s terminology. In all 
probability, his original unit did 
attain the accuracy quoted; after all, 
he seems to have hand-calibrated the 
scale of the meter, and apparently 
used selected close-tolerance resistors. 

L.S.H., however, has interpreted 
his statement as meaning that readers 
will automatically achieve the same 
accuracy. Which will not be true, 
of course. They will more than likely 
end up with an accuracy of something 
like 5 per cent, as our reader sug¬ 
gests. Unless, of course, they also 
hand-calibrate the scale and use 
selected resistors. 

In his final assertion L.S.H. may 
well be right, as it would appear that 
the use of 6.3 volts input would both 
simplify the circuit and remove any 
danger of hum induction. However, 
this is a point which can only be 
explained by Mr Kaernbach. The 
voltage ranges used may have been 
dictated by a transformer which he 
had on hand. 

Cx 



Now Z = Jr 2 + (u> c) 2 

ie Z 2 = R 2 + (u>C ) 2 
(u C | 2 = -Z 2 - R 2 


I 2 


Vr 4 


— Vr z 


= ^ 2 * < V2 ~ 

So uC = ,/vZ — Vr 2 


And If, as in this case, w ss 314, (2 tt f) 


C = 3iTvT^v2 - Vr* 


which the receiver is tuned is being 
recorded on the other track for playing 
back at a later time. 

This is only a guess, of course, and 
there seems to be little practical point in 
doing it, unless the user wants to show 
a children’s session to the children at the 
lime only adult sessions are being trans¬ 
mitted ^ but still wants to see the adult 
program at a later time. 

A.B. (Mackay, Qld.) 

Well, I must admit to not having 
thought of this explanation, nor does 
it seem to have occurred to anyone else 
with whom I have discussed the matter. 
But it doesn’t simplify matters that 
much, at least not in Australia. 

There would be problem enough about 


breaking into the video line, without 
upsetting the design of the receiver, in 
order to extract incoming signals for 
the recorder and insert substitute signals 
for the video amplifier and picture tube. 

But in Australia, where keyed AGC 
is the exception rather than the rule, 
many receivers simply wouldn’t work 
properly with scanning pulses keying the 
AGC system completely unrelated to the 
incoming signal sync, pulses. 

The idea would also pre-suppose that 
the video tape recorder has enough 
heads and enough in-built amplifiers to 
cope with the extra and optional feature. 

How much are we getting for 59 
guineas anyhow? 

Incidentally, this domestic video re¬ 
cording business gets better and better. 


Last month, we goggled and boggled 
at the idea of recording stereo video 
and stereo sound simultaneously on disc, 
with a stated bandwidth potential of 
35 Me! We suggested that this made 
the whole idea of recording video in 
simple tape machines look conservative 
and stodgy. 

But tape is still in the news, not to 
be outdone. 

“electronics” reports that Cinerama in 
the U.S. have bought the manufacturing 
rights to the Telcan TV recorder, for 
the “western hemisphere,” for a cool 
million dollars plots royalties. Cinerama 
plan to carry out further research and 
— wait for it — are aiming at colour 
recording! 

I think I should mention, by the way, 
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PRESENTING ANOTHER RELEASE . . . 

RADIO SERVICE 
HANDBOOK 






m 




. , ' 


VH. SERIES 

• Exclusively devoted to valve type sets manufactured 
between 1955 and 1962. 

• Contains 600 pages with more than 300 circuits and 
many alignment schedules, voltage charts and chassis 
layouts. 

• Manufacturers included: Astor, A.W.A., Healing, 
H.M.V., Kriesler, Philips, Precedent, Pye, S.T.C., 
Stromberg-Carlson, Electrosound, General Electric, 
Titan. 

• Supplementary data positively identified and grouped 
with relevant circuit. Large page size, 131 by 81 
inches. 

• Hard-backed Plastic mound cover with loose leaf 
system. 


£15/15/- 

POSTAGE 

CHESTS OF DRAWERS 






“PIPGRAS” HOLE PUNCHES 

PIPGRAS” Hole Punches are made from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They make a smooth, perfect 
hole without reaming or Piling. 

SCREW TYPE, ROUND 

Supplied with "UNBRAKO" High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 


Three t\pes of Galvanised Chests measuring 17'/sin x fi-Vtin x 
11 7 /«in. containing 16 drawers, each measuring 6-Vsin x 
3V»in x 2'/sin. 

• TYPE C.D'.l. With 16 undivided drawers. £3/5/. 

• TYPE C.D.2. With 16 triple compartment drawers. 

£3/14/. 

• TYPE C.D.3. With 8 triple compartment drawers, and 
8 undivided drawers. £3/10/. 

The Chests are finished in blue hammertone stoving enamel, 
are complete with identification cards and packed in strong 
corrugated cartons. 

Provision is made for all units to be bolted together in tiers. 


NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

SIZE 

SIZE 

SIZE (l.D.) 

ORILL SIZE 

EACH 

'Ain 

0.507in 

- 

'Ain 

21/8 

%in 

0.618in 

'Ain 

5/16in 

21/8 

3 A in 

0.742in 

%in 

5/16in 

28/- 

7 /sin 

0.884in 

'Ain 

%in 

38/- 

1 in 

1.008in 

— 

%in 

41/- 

1 ’/bin 

1.133in 

3 Ain 

Hin 

45/4 

1 3/16in 

1.172in 

— 

%in 

45/4 

1 'Ain 

1.258in 

— 

Hin 

49/8 

1 %in 

1.382in 

lin 

7/16in 

59/8 

t Treated, High Tensile Steel Hex. Head Bolt and Nut. 

Cut holes in sheet metal up to 16 gauge. 

1 Am 

1.512in 

_ 

9/16in 

66/8 

1 3 Ain 

1.762in 

1 'Ain 

9/16in 

76/- 

2in 

2.014in 

1 'Ain 

9/16in 

83/4 



A 17Vkin \ 6%in x 1 l 7 /»dn Galvanised Chest containing 4 
full-length drawers each measuring 15-Viin x 6-Vsin x 2' sin. 
Finished in blue hammertone sieving enamel. £3/5 . 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 100 Clarence St..Sydney. Phone: BX 445I. 

443 Concord Rd., Concord West. Phone: 73 0211. 

86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwick, Canberra. Phone: 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUS.T.: 55 Flinders St., Adelaide. Phone: 8 5317 


Q'LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q # LAND: Cnr. Ingham Rd. & Echlin St., Tow sville. 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, 
Bumie. 
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that Telcan’s earlier reference to “quad¬ 
ruple play” tape and hints about wider 
frequency response are well founded, 
though it is yet to be demonstrated how 
well. 

Although at the time of original 
writing, the tape was virtually unknown 
in Australia, it is now evident that 
research by tape manufacturers is being 
rewarded by tapes which are thinner, 
smoother, quieter (electrically) and with 
better response than anything to date. 

Telcan, and others interested in the 
video field, are looking to these tapes 
for wide bandwidth and high scanning 
speeds. Audio tape manufacturers and 
specialists are working toward high 
fidelity audio standards from tapes mov¬ 
ing at very low speeds. 

★ ★ ★ 

From television tape to the measure¬ 
ment of capacitance, we acknowledge a 
letter from a reader, L.S.H., of Singa¬ 
pore, who comments on a “Reader 
Built It” article from the April, 1963, 
issue. Since it involves “sums,” in which 
staff member Jamieson Rowe has some 
facility, we passed it over, to him for 
comment and answer. 

The letter, with Mr Rowe’s comments, 
are reproduced in a separate panel. 

Well, that got rid of that one very 
easily! 

TV AERIALS 

From Singapore, we return to Surfers’ 
Paradise, where wa find a gentleman 
with spyglass, pad and pencil, engaged 
in the rather novel pastime of antenna 
watching. 

Dear Sir, 

I thought that perhaps you may like 
to buy an argument on the mechanical 
strength of television aerials. 1 recently 
spent two weeks at Surfers’ Paradise, 
which is on the fringe of the primary 
service area of the Brisbane TV stations . 

One doesn’t usually go to Surfers’ 
Paradise to count television aerials, but 
one afternoon 1 had nothing to do, so 
I went wl. Iking—taking pencil and paper 
with me. 1 saw a total of 300 TV aerials 
and classified them as follows: 

OK .. •• 160 

Active element bent . 25 

Active element part missing .... 4 

Reflector bent . 56 

Reflector missing . 9 

Director bent . 26 

Director missing . 5 

Feeder . 15 


Well, I must hand it to P.L. for 
raising a matter which, as far as I 
can recall, has not previously been men¬ 
tioned in these columns. 

It also happens to be a matter about 
which I personally have developed no 
strong feelings, though individual readers 
may well have done so. 

Two questions are raised: 

(1) Are television aerial systems too 
flimsy for the exposed positions in which 
they are normally mounted? 

(2) Are the dimensions really as 
critical as they are supposed to be, 
seeing that they still apparently work, 
damage notwithstanding? 

Two comments come immediately into 
mind and with these I will be content 
at this stage: 

On the first question, economics are 
deeply involved. Television aerials could 
undoubtedly be made stronger, more 
durable, etc., and be provided with more 
elaborate mounting structures. But this 
would be reflected in higher material 
and labour cost. Would viewers be pre¬ 
pared to meet this? Does not the average 
kind of TV aerial reflect, in fact, the 
automatic compromise which has been 
struck between cost and demand? 

On the second question, one wonders 
whether the results on the viewing screen 
are, in fact, anything like optimum. 
People can be very fussy when a receiver 
is new and under guarantee; they can 
tolerate all kinds of malfunctions later 
on. Is it therefore right to assume that 
TV receiving systems are still function¬ 
ing well, just because the owners have 
apparently not bothered to have visible 
aerial defects corrected? 


BARGAIN LIST 

Hansen circuit tester, TS & FN, £10 
REDUCED FROM £13/15/ 

Model 200H multi-tester .... £5/12/ 
REDUCED FROM £7/10/- 
Union transistor intercom and 
radio, with batteries .... £9/17/6 
REDUCED FROM £14/10/- 
Takorder tape recorder .... £12/12/ 
REDUCED FROM £16/16/- 
Crystal set kits (germanium 
diode) £1/9/6 reduced from £2. 
Switch pots, carbon, Ducon, with¬ 
out nuts and lock washers, 

2500 ohms, J meg. and 1 meg. 

only.2/ ea. 

(I meg and 1 meg, only £1 per doz) 
REDUCED FROM 12/ 

1 watt carbon resistors, 6.8 meg., 

3.9 meg, 3.3 meg., 4,700 ohms, 

1,800 ohms, 390 ohms, 50 
ohms, 2/ doz or 10/ for 6 doz. 
assorted, reduced from 12 /- doz. 
Wire strippers and cutters .... 10/ 
reduced from 15/- 
Numerous knobs, black or white 
and gold in many sizes, . . 2/6 ea. 
600ft coils BASF recording tape 17/6 
REDUCED FROM £1/12/6 
200ft coils Maxell recording tape, 6/ 
REDUCED FROM 8/6. 

Radio and TV books, 5 different, £1 
PVC hookup wire in 6 different 
colours, 4d per yard. 

B & S winding wire, enamel-cov¬ 
ered, 16, 18, 22 gauges, 2oz .. 3/ 
26 and 28 gauges, 4oz . 4/ 

MAIL ORDERS ONLY 

PRICE’S RADIO 

EST. 1922 

BOX 1212 G.P.O., SYDNEY 


Total 


300 


When 1 say that an element was bent 
1 mean that it was more than 15 degrees 
from its original position, or that the 
element in question had taken up some 
S-shape. Typical aerials listed under 
“Feeder” are those with one side of the 
feed-line fluttering in the wind, and those 
with part of their matching stubs miss¬ 
ing. Overall, the figures above imply 
that just about half of all the aerials 1 
saw had something wrong with them. 

The argument is just how much can 
be tolerated by way of movement of 
elements from their design positions. 
Usually aerial dimensions are quoted to 
an accuracy of l-16in, but when you see 
an aerial with half of its directors three 
inches out of position it makes you 
wonder, particularly when the aerial 
concerned is in an almost fringe area! 

Once again, you are invited to buy an 
argument. 

P.L. (The Gap, Qld.) 
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WHEN NOTHING CAN BE LEFT TO CHANCE 
/3DCOLt\ 

SOLDERING TOOLS 

Are STANDARD EQUIPMENT in: 

ALL AUSTRALIAN ARMED SERVICES 

and many other Government and 
Industrial Organisations using the 
finest in radio and electronic 
apparatus. 

YOU can OWN, and your work will 
benefit by using, the 

VERY BEST IN SOLDERING TOOLS 


Made in Australia by: 



ADCOLA PRODUCTS PTY. LTD. 


673 Whitehorse Road, Mont Albert, Vic. Tel. 88 4351 

N.S.W.: Jocoby Mitchell & Co. Wy. Ltd. M: 61 8411 
Old.: T. H. Martin Pty. Ltd. Tels.: 2 1785-6-7. 

W.A.: C. L. Sedunary & Company Tel.:2f 2126. 

and all principal radio parts supply houses 


Illustrated: L64 3/l6in Bit 

Model in L700 Protective Shield 
Fitted with Accessories. 


71 






















ELECTRONIC DEVELOPMENTS 


KITSETS 


AUSTRALIA'S LARGEST VARIETY IN KITS OF 
TOP QUALITY COMPONENTS AT LOWEST COST 


CONTROL UNITS 

1. Playmas+er No. 8 

2. Playmas+er No. 9 

3. Playmas+er No. 10 

4. Transistor Low Noise 
(Monaural) 

5. Transistor Low Noise 
(stereo) 

6. 4 Channel Audio 
Mixer 

CONVERTERS 

7. S/W I (Batt or A.C.) 

8. S/W 2 (Batt. or A.C.) 

9. ALL WAVE 2 (A.C.) 

10. Transistor 2 band 

11. 50 Mc/s. 

12. 144 Mc/s 

13. 50-144 Mc/s x’tal 
Locked 

14. D.D.-D.C. 40 watt 

15. D.C-D.C. 60 watt 

16. D.C.-A.C. 40 watt 

GUITAR AMPLIFIERS 

17. Golden Series I2W 

18. Golden Series 20W 

19. Standard Series I2W 

20. Standard Series 25W 

21. Standard Series 35W 
22 Standard Series 50W 

HI-FI AMPLIFIERS 
(MONAURAL) 


23. HI-FI 

24. Mullard 

25. Mullard 

26. Mullard 


3 

3-3 

5-10 

5-20 


HI-FI AMPLIFIERS 
(STEREO) 

27. Mullard 2-2 

28. Mullard 3-3 

29. Mullard 10-10 

30. Playmaster unit I 

31. Playmaster unit 2 

32. Playmaster unit 3 

33. Playmaster unit 4 

34. Playmaster 101 

35. Playmaster 102 

36. Playmaster 103 

37. Playmaster 105 

38. Playmaster twin 10 

39. Playmaster twin 17 

40. Minniwatt twin 10 

P.A. AMPLIFIERS 

41. Standard I2W 

42. Standard 25W 

43. Standard 35W 

44. Standard 100W 

45. Transistor I0W 

46. Transistor 30W 

TRANSISTOR 
AMPLIFIERS (stereo) 

47. Transistor IW 

48. Transistor 2W 

49. Transistor 5W 

50. Transistor I0W 

TAPE AMPLIFIERS 

51. R.TV Sc H No. 3 

52. R.TV Sc H. No. 4 

53. R.HV & H. Storeo 

PREAMPLIFIERS 

54. Transistor Mono 

55. Transistor Stereo 

RECEIVERS 

56. D'xers I (Batt or A-C) 


57. D'xers 2 (Batt or A-C) 

58. D'xers 3 (Batt or A-C) 

59. S/W 3-Band (AC) 

60. Little General 1961 

61. Interstate 5 

62. Dual Wave 5 

63. Dual Wave 6 

64. 1962 Stereogram 

65. Fremodyne 4 

66. Transistor I 

67. Transistor 2 

68. Transistor 3 

69. Transistor 4 

70. Transistor 6 

71. Transistor 7 

72. Transistor 8 

73. Transistor (3-Band) 8 

TUNERS 

74. Playmaster No. 3 

75. Playmaster Program 
source 

76. Transistor High Gain 

77. Transistor Med. Gain 

78. Mullard Wide Band 

79. Philips Wide Band 

INSTRUMENTS 

80. R.TV & H. 3" Cro. 

81. R.TV Sc H. 5" Cro. 

82. R.TV &H. R/C Bridge 

83. R.TV & H. Electronic 

Stethoscope. 

84. R.TV & H. Swp. Gen. 

85. R.TV & H. Patt. Gen. 

86. R.TV & H. 6V & 12V 

Tachometer. 

87. R.TV & H. G.D.O. 

Adapt. 


INSTRUMENTS cont. 

88. R.TV & H. Valve and 

Transistor Tester 

89. Transistor Wave 

Meter. 

90. Standard Audio 
Oscillator. 

91. 1962 Wide Range 
Audio Oscillator. 

92. Transistor Signal 
Tracer. 

93. Transistor Pattern 
Generator. 

94. V.T.V.M. 

95. Millivcltmeter. 

96. Distortion, Noise 
Sc Millivoltmeter 

MISCELLANEOUS 

KITS 

97. Light Beam Relay 

98. Flasher Unit 

99. Regulated 9-Volt 
Supply. 

100. Universal Battery 
Charger. 

101. Intercom Unit 

102. Stereo Phone Amp. 

103. Stereo Phone 
Adaptor. 

104. Porta-Player 

105. Porta-Gram. 

106. Transporta Gram. 7 

107. Diode Noise 
Generator. 

108. Decade Boxes 

109. Wide Band (Cro.) 
Preamplifier 

110. Remote VFO 


IF YOU CANNOT SEE YOUR PROJECT LISTED—WRITE FOR A QUOTE, WE HAVE 
MANY OTHER UNITS AVAILABLE OR IN DEVELOPMENT 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

TRANSFORMERS 

TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 


Phone 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE . . . VICTORIA 


Phone 63-3596 
63-5973 
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ELECTRONIC DEVELOPMENTS 


METERS 


METERS 


All types ... all sizes ... all ratings ... BUT with a single 
common factor - TOP QUALITY AND LOW COST 


CHECK THE VALUE FOR BARGAIN BUYING—(all Meters meet BSI standard) 

Meter Size 

Movement 

* Price 

Meter Size 

Movement 

* Price 

lb" x 1 b" 

1 8 x 1 8 

50 Microampere 

--- 42/- 

3 j" x 3“ 

V.U. Meter 

_ 78/6 

// it 

100 Microampere 

.. . 40/- 

4§" X 4r 

50 Microampere 

_ 93/6 

n n 

500 Microampere 

— 30/- 

II II 

100 Microampere 

68/6 

II n 

50-0-50 Microampere 

__ 39/- 

// n 

500 Microampere 

_ 61/6 

n n 

u u 

100-0-100 Milliampere 
0-1 Milliampere to 

__ 37/6 

n n 

it ii 

50-0-50 Microampere _ 
100-0-100 Microampere 
0-1 Milliampere to 

_ 71/6 
62/6 


0-500 Milliampere 

27/6 

// ii 

0-500 Milliampere 

- 55/- 

#/ a 

V.U. Meter 

__ 47/6 

/# ii 

V,U, Meter 

- 92/- 


"S" Meter_ 31/6 

50 Microampere_ 76/- 

100 Microampere_ 62/6 

500 Microampere_ 55/- 

50-0-50 Microampere __ 62/6 
100-0-100 Microompere 58/6 
0-1 Milliampere to 0-500 45/- I 

* PLUS 12?% S/TAX 


HORIZONTAL READING METERS 
SCALE 3i" x 1" 

0-50 Microamphere_ 78/6 

0-1 00 Microamphere_ 69/6 

0-500 Microamphere_ 63/- 

0-1 Milliampere to 

0-500 Milliampere_ 55/- 

Stereo Balance_ 55/- 


MANY OTHER TYPES INCLUDING AMMETERS, VOLTMETERS, BATTERY & TUNE 
METERS, ROUND, SQUARE, RECTANGULAR & HORIZONTAL READING. 

WRITE FOR FURTHER PARTICULARS 

Popular Hits — Lowest Prices 


"GOLDEN SERIES" 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 


MULLARD 3-3 
STEREO 
AMPLIFIER 


MULLARD 10-10 
STEREO 
AMPLIFIER 


50 & 144 MC 
CONVERTER 
KITS 


1963 FSISTOR 
PATTERN GEN. 
only £6/17/6 


NEW RELEASE 

VHF TRANSDIPPER' 


HI-FI 3 
MONAURAL 
AMPLIFIER 


A transistorised G.D.O. that tunes from 2MC/S to 250MC/S. Extremely sen¬ 
sitive and stable. (Write for details of this kit. Very reasonably priced.) 


ELECTRONIC DEVELOPMENTS 

Phone £3-3596 233 FUNDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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AMPLIFIER POWER RATINGS 


In recent years, a great deal of confusion has built up around the sub¬ 
ject of amplifier power output ratings. References are common to "RMS 
watts," "American watts," "music power" and so on. Some amplifiers 
seemed to have much higher ratings than others having a similar valve or 
transistor complement. Let us try to dispell some of this confusion. 


T HERE always has been a certain 
amount of confusion about amplifier 
power ratings but it is only recently that 
it has built up to almost bewildering 
proportions. The basic reasons for it will 


even though, for promotional reasons, 
sales personnel may seek a somewhat 
more euphemistic figure on which to 
publicise the .equipment. 

In point of fact, the urge to come up 


probably be understood best by going with a more impressive figure for power 


back to fundamentals. 

The most matter-of-fact method of 
assessing the power output of an ampli¬ 
fier is to connect to its output terminals 
an accurate resistor equal in value to 
the specified load and capable of dissi¬ 
pating the anticipated order of power. 
Typically, this might be a resistor of 
from 2 to 15 ohms, substituting for a 
loudspeaker voice coil, and rated to dissi¬ 
pate from 5 to 20-odd watts. 

The amplifier is then fed with 
1000-cycle tone from an audio generator 
and the level adjusted so that the output 
voltage across the load resistor, as 
viewed on an oscilloscope, is as large 


output has been responsible for a gr?at 
deal of the confusion, past and present. 

The urge is particularly strong in 
amplifiers using a cheap and inefficient 
output transformer. If the efficiency is 
down around the 50 p.c. mark, as it can 
well be, it is not at all flattering to have 
to admit to 2 watts of measured output 
from a 4-watt output stage, or to 5 watts 
of measured output, when the figure 
should be nearer to 10. 

The shortcoming can be camouflaged 
a by measuring and thereafter quoting the 
output power, as delivered into a resis¬ 
tive load across the PRIMARY of the 
output transformer. Since this does not 
include transformer losses, it can produce 


as possible, without the waveform being a quite satisfying figure, though a false 
noticeably distorted. A more precise one> because the power is not available 
assessment of distortion level can be f rom t h e amplifier’s true output circuit, 
made but this involves a further order 


(3) A mere assumption, based on valve 
or transistor data, and possibly quite 
inaccurate. 

The steady-tone or steady-power kind 
of measurement, which has been 
described, has been criticised, with some 
justification, on the grounds that it re¬ 
presents some amplifiers as giving less 
power output than they are actually able 
to deliver, when playing normal program 
material. 

The basis of this contention is that 
the potentials applied to many output 
stages, under class AB conditions, are 
about optimum for maximum power out¬ 
put, when the stages are not handling 
any substantial signal level; these opti¬ 
mum potentials can be maintained, for 
brief periods, by the storage effect of 
filter and bypass capacitors. 

When such an amplifier is reproducing 
typical program material, with loud peaks 
interspersed with sound of a much lower 
level, the bypass and filter capacitors 
have sufficient storage effect to maintain 
optimum potentials. Examination of the 
output signal with a voltage calibrated 
oscilloscope will reveal undistorted power 
output, on brief bursts of loud signal, of 
a certain order. 

However, a steady-tone test of the 
same amplifier will cause the output 
stage to draw more steady current, will 
change the potentials across the storage 
and filter capacitors away from optimum 


of complication. For most practical pur¬ 
pose, a sine wave which appears regular 
and symmetrical to the eye, can be 
regarded as “undistorted.” 

Having thus set the level just short 
of overload, the voltage across the load 
resistor is measured with an accurate 
RMS reading AC voltmeter and the 
effective power worked out on the basis 
that the power output in watts is equal 
to the RMS voltage squared, times the 
resistance in ohms. The answer repre¬ 
sents the “steady tone” power which the 
amplifier can actually deliver to the 
nominated load. 


By WowM® Williams 




(Where, in the past, we may have and, as a result, will produce a figure 
quoted primary watts, this has either of undistorted power output lower than 
been specified as such, or has involved the previous one. 


high quality transformers with minimum 
losses.) 

A still further liberty with the truth 
can be taken by not measuring power 
output at all but merely rating the 
amplifier on the figure which can be 
expected from the particular output 
valve(s) or transistor(s). For example, an 
amplifier might be rated as a 17-watt 


FOR ACCURACY 


From this has arisen the practice, em¬ 
ployed in some quarters, of rating ampli¬ 
fiers in terms of “music power.” While 
the difference will vary with design, one 
might expect a “music power” rating to 
be about 20 per cent above a steady- 
tone rating. 

In short, there would probably be little 
to choose between two amplifiers, one 
rated at 10 watts steady-tone, the other 


type, merely because data suggests that 

a couple of 6BQ5s can deliver that much at, say, 12 watts “music power/ 7 
are worthy of special output. But the real upset in power ratings 

This kind of assumption is wide open has followed the realisation by some 
to two major sources of error: First, it amplifier manufacturers (particularly 
assumes that the output stage is working American) that, on peaks of an output 
under the exact and optimum conditions sine wave, there is root-2 times the volt- 
on which the published ratings were age and root-2 times the current, corn- 
based and that the power is not being pared with the RMS value of each, 
limited by some unforeseen complica- Therefore, the peak output of the ampli- 
tion. Secondly, it ignores output trans- fier is root-2 squared or twice the RMS 
(2) The AC voltmeter must be one of former efficiency, as already mentioned, output. 


Two points 
emphasis: 

(1) The measurement must be taken 
across a resistor, not across a voice coil. 
The impedance of a typical voice coil 
at any given frequency is not sufficiently 
precise or predictable to form the basis 
of a power calculation. 


known high accuracy at the frequency 
of measurement, because squaring the 
volts, as required by the power formula, 
magnifies any error that might be 
present. 

This method of measurement is funda¬ 
mental and is the one on which our 
own laboratory designs are normally 


Out of these initial considerations, 
therefore, one can legitimately question 
power output as to whether it is based 
on: 

(1) A true steady power reading at the 
output terminals into the optimum load, 
or, 

(2) A reading at the primary of the 

assessed. It is regarded as a fundamental output transformer ignoring, perhaps constructors with single 6V6 amplifiers 
characteristic in most audio laboratories, conveniently, transformer losses, or, should cease forthwith to call them 4.5 
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The temptation offered by this lus¬ 
cious figure proved too much for the 
relevant publicity departments so now 
we have a whole flush of American 
amplifiers rated, often without saying so, 
in terms of peak output, being, twice 
the normally accepted R.M.S. output. 

If you want to follow suit, home 
















I 


watters! They can deliver 9 “American” 
watts. 

By the same reasoning, that globe in 
your ceiling fixture is not really a simple 
1.00-watt type as marked. You see it 
-eally consumes 200 watts on peaks! 

In short, to the queries which have 
)een listed already, must be added the 
strong possibility of having to divide by 
l the power ratings of any amplifier 
rom an American or Japanese source. 

Thus, there is every chance that an 
5-watt American or Japanese amplifier 
vill be no more powerful than your 
lumble Australian or English 4-watter. 

3 EA1< MUSIC POWER 

In fact, having adopted the principle 
)f rating an amplifier in terms of power 
it the peak of the audio cycle, there 
eems no special barrier to rating it for 
he peak power at the peak of a musical 
ransient. So, going on the previously 
uggested figure, a humble steady-tone 
5-watt amplifier, could graduate to some- 
hing approaching 5 watts “music power,” 
hen to 10 watts “peak music power.” 

And what of stereo? 

The most informative practice is to 
ate a stereo amplifier as, say, 2x4 
zatts, indicating that it contains two 
eparate 4-watt amplifiers — typically 

pair of single-ended 6AQ5 or 6BQ5 
tages. If the stereo signal happens to 
e of the “ping-pong” variety, you can 
xpect up to 4 watts from this channel, 
nterspersed with 4 watts from that 
hannel. 

However, reaching once again for 
osy-colom ed spectacles, the 2x4 watt 
ystem can become 2x5 watts music 
ower, or 2 x 10 watts peak music 
ower. Before you know where you are. 
;ou have a 20-watt stereo system! 

Of course, this figure is very modest. 
Recently, someone drew my attention 
d an advertisement for an American 
terco system putting “120 watts into 
our lounge-room” for so many dollars. 

Man, what a system! 

But I wonder. 

Applying all the discounts, the 120 
'atts is almost sure to represent the 
Lim of the two channels: 2 x 60 watts. 

Again, this is almost certain to be a 
eak power rating so that, in terms of 
orinal R.M.S. figures, it becomes 2 x 30 
'atts R.M.S. 

/IUCH LESS IMPRESSIVE 

There is a further strong possibility 
tat this would be the power on music 
eaks. On a laboratory type steady-tone 
ist, one would expect 2 x 25 watts. 

Now a couple of 25-watt amplifiers 
/ould be capable of no mean noise in 
loungeroom but the figure looks 
luch less impressive than an unquali- 
ed “120.” 

In fact, I imagine that there would 
e plenty of readers of these columns 
/ho are using amplifiers of this order, 
ight now. 

Until further notice, we propose to 
arry on exactly as we have been — 
ating amplifiers in terms of steady-tone 
t.M.S. power at the output terminals, 
/ith a reference to higher output on 
nusical peaks where it is warranted. 

If the resulting figures seem too modest 
•y comparison with what you see in 
>verseas journals and catalogues, mental- 
y multiply them by at least 2, and 
ou'll feel better! 


Now available in Australia! 



TAPE RECORDERS 

"THE CHOICE OF PEOPLE WHO KNOW" 


Here from Britain—brilliant in design, engineering, per¬ 
formance! Here—for you—the absolute fidelity of repro¬ 
duction that has made "Brenell" so great a name around 
the world. 

MARK 5 SERIES 
TYPE "M" MODEL 

Brenell's outstanding newcomer 
—"the recorder that makes 
ENTHUSIASTS/' and meets the 
exacting demands of profes¬ 
sionals. Four tape speeds—15, 
7h, 32, la i.p.s.; frequency re¬ 
sponse 40-20,000 ± 3dB; three 
motors; hysteresis synchronous 
type for capstan drive; separate 
recording and replay head and 
amplifiers enabling tape monitor¬ 
ing; pause key and superimpos¬ 
ing facility; recording level 
meter; adjustable rotary tape 
guide. 

Models priced from £183 17-3 



MODEL STB1 

A mono/stereo recording and 
replay unit, with three motors, 
hysteresis synchronous type for 
capstan drive; four speeds—15, 
7s, 32, II i.p.S;. four heads; 
frequency response 40-20,000 ± 
3dB; replay facilities for both \ 
and i track for mono/stereo 
tapes; mixing and tape monitor¬ 
ing facilities; twin recording am¬ 
plifiers and twin replay pre¬ 
amplifiers suitable for connection 
to external hi-fidelity amplifiers. 

Priced from £269 13 -4 


M0N0/STERE0 DECKS AVAILABLE FROM £68 6 0 

Mail the coupon below to your nearest RCA dealer for 
brochures giving details of all models. 


Name 

Address 


Please send me detailed brochure on 

□ Model STB 1 

□ Mark 5 Type "M" 

□ Mark 5 Series 2 

Tick as required 


Sole 

Distributors: 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of Radio Corporation of America 

SYDNEY: 221 Elizabeth Street. 61-8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-1459 
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A COMPLETE LINE OF PROFESSIONAL MAGNETIC TAPE 
FOR EVERY RECORDING REQUIREMENT ,_ 


If you enjoy tine sound reproduction, call or 
write for information on the LOW PRICED 

llllllllllllllllllllllllllll|lllllllllllllllllllllllllllllllllllll!llllllllllllllll l !llllllllllllll!lllll!lllllllllllll!llllllllllllllllllilllllllllllllllllllll!lll!ll 


Direct from the U.S.A. . . . Consolidated Electronics now have the 
finest tape available—including computer tape and Audiofilm, the 
finest recording tape for motion picture and TV sound tracks. 

For maximum fidelity, uniform frequency response and freedom from noise 
and distortion, Audiotape will meet your every need! There is the Standard 
Recording Series with either a Cellulose Acetate Base or Mylar* base. The 
longer Recording Audiotape is also available (provides 50% more recording 
and playback time than standard tapes) and Double Recording and Master 
Recording tapes are stocked for the enthusiast. Master Audiotape formula 
reduces print-through by as much as 8db. 

Computer Audiotape. Large organisations such as Ford, G.M.H., B.F. 
Goodrich, Monsanto, Prudential Insurance, Union Carbide Corp., are 
regular users of this tape in the U.S.A. It has a proven performance and 
complete dependability needed for Computer Operation. 

WRITS OR PHONS CONSOLIDATED ELECTRONICS FOR 
COMPLETE INFORMATION 

’Dupont Tradema-k 


Available with the Twin-Four Mono/Stereo amplifier, and choice 
of 2 turntables and twin-matched Thin-line speakers. (Illustrated is 
the Hi-Fi 5219). 

Twin four specifications include:— Frequency Response: 20 to 20,000 c/s 
at plus and minus Idb. Sensitivity: 120 millivolts. Output Terminal: 15 
ohms. Valves: 2-EF86, 2-0A8I diodes, 2-EM84 indicators, 2-In 1763 silicon 
diode rectifiers, 2-EL84/6BQ output pentodes. Priced from £91/6/8 
including tax. 


Available with MSP 50081 , 
Bronze 8 Wharfedale or Richard 
Allen 8 speakers . Turntables — 
Dual 1007A, Labcraft 573. 


TRADE MARK 


REXON DUST EXTRACTOR 

Fully imported—deans records auto¬ 
matically and electrostatically whilst 
playing. Substantially improves fidelity, 
lengtherrs record and stylus life. 

46/6 inc. tax 


Special lor Ham Enthusiasts 

Transistorised call system N.E.C. 
type. Two models £7/10/ and £8. 
Additional points £3 each. for 
either . 


v 

ir tarn 


POINT- 


001 ' 


STYLI 

Australia's top sell¬ 
ing range. Medding 
Diamond and Sapphire 
Styli are fully guar¬ 
anteed and produced 
to Hi-Fi specifications. 
They are available in 
four classifications — 
Standard, LP Mon¬ 
aural or Stereo. Stereo 
—to suit a wide range 
of record-playing equip¬ 
ment. 


CATALOGUES and LEAFLETS. Audiotape and Vareoqram leaflets for¬ 
warded on request. Trade enquiries on Rexon and Styli welcomed . 


[Consolidated [Electronics pty. ltd 


I 
I 
I 
I 
I 
I 
I 
I 
I 

J 175 PHILLIP STREET, SYDNEY. 

I 

f____ 


Please forward complete details of the follow- 
I ing equipment: 


■ Nome 


UNITED RADIO DISTRIBUTORS PTY. LTD. 28-3718. Address 
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reviews 


By JULIAN RUSSELL 


"BUTTERFLY" - with Leontyne Price 


Puccini — Madam Butterfly. Complete 
Opera. Leontyre Price (Butterfly), 
Rosalind Elias (Suzuki); Richard 
Tucker (Pinkerton); Anna Di Stasio 
(Kate Pinkerton); Philip Maero 
(Sharpless); Piero De Palma (Goro); 
Robert Kerns (Yamadori); Yirgilio 
Carbonari (Bonze). RCA Italiana 
Opera Orchestra and Chorus con¬ 
ducted by Erich Leinsdorf. RCA 
Stereo LSC-6160. 

By now it is well known that RCA 
iave tidied up their sound to bring it 
nto line with the best offered by Euro¬ 
pean labels. The new process is called 
Dynagroove, and this is the first complete 
ipera to reach Australia using the new 
echnique. I might say at the outset that 
t is pleasingly successful—the sound 
ich when necessary, always clear, and, 
generally speaking, admirably spread be- 
ween stereo speakers. 

Butterfly is also the first opera to be 
ecorded by RCA’s new Italian organisa- 
ion in Rome, but perhaps it is coinci- 
lental that there should be four Ameri- 
ian-born singers in the principal roles. 
The set is much better recorded than 
*CA’s first LP issue of the opera with 
\nna Moffo in the title role—she, by 
he way, is also American born — in 
vhich the sound, especially in the first 
ict, tended to dryness. 

While Miss Moffo was completely 
vinning in the childlike aspects of her 
part, Leontyne Price shines in its more 
nature features. The first of her many 
glorious moments comes early—in her 
irst bars where, despite a hurried lead-in 
)y Leinsdorf and the orchestra, she en¬ 
hances one immediately with ravishing 
inging in a voice of exciting fullness 
md richness. 

There are occasional passages, how- 
iver, in which Miss Price is ever so little 
ess successful. One of them is in the 
;cene in which she asks Sharpless to 
;uess her age. Here she aims at childish 
nnocence but achieves instead an almost 
:omical archness. The others are to be 
: ound in the work’s most dramatic 
noments when, under pressure, her voice 
oses some of its superb quality in an 
exaggerated rocket-like ascent to a top 
note. 

But apart from these minor lapses, 
iers is a lovely Butterfly with much to 
delight even the most critical listener. 
She is forcefully partnered by Pinkerton, 
his tenor voice in great form, his charac¬ 
terisation firmly sustained throughout the 
whole of his role. A Gigli-like sob in¬ 
trudes twice in the last act, but else¬ 
where he keeps such lachrimose tend¬ 
encies well under control. 

Maero contributes an eminently useful 
Sharpless, paternal, warm, and quite 
properly exasperated at having to 
shoulder a great deal of Pinkerton’s re¬ 
sponsibility for the tragedy, despite his 
warnings. A Scotti or a Gobbi could 
extend a long, cantabile phrase with per¬ 
haps more resources of phrasing and. 


breathing but, except on these occasions, 
Maero does very well indeed. 

Rosalind Elias offers only a common¬ 
place Suzuki, though she remains success¬ 
fully in the picture whenever needed. 
The little the chorus has to do, it does 
reasonably well. 

Orchestrally, I enjoyed Leinsdorfs 
performance here a little less than in 
his earlier recording. Some of his tempos 
are unaccountably slow—the introduc¬ 
tion to Act 3—some fast enough to 
sound as if he was urging his band 
along too furiously. Once or twice his 
orchestra drowns the singers, especially 
in the Pinkerto-Sharpless duet in Act 1. 
And there is a moment here when two 
glasses clinking in a toast sound like a 
hammer striking an anvil. 

But I would like to stress that all 
these lapses are minor ones, though, I 
admit, 1 shall never be able to accustom 
myself to his drawn out “waltz” tune in 
the prelude to Act 3, and can be for¬ 
given when the high standard of the 
whole production is remembered. 

There is a clumsy turnover immedi¬ 
ately after the cannon shot in Act II, 
which, by the way, is blown up to sound 
like the A-bomb exploding over Naga¬ 
saki, rather than the saluting piece of 
ordnance in use at that prewar post. 

★ ★ ★ 

VERDI — LA TRAVIATA. Complete 
Opera. Joan Sutherland (Violetta); 
Dora Carral (Annina); Paolo Pedani 
(Douphol); Carlo Bergonzi (Alfredo 
Germont); Robert Merrill (Giorgio 
Germont); Miti Truccato Pace 
(Flora); Silvio Maionica (d’Obigny); 
Piero de Palma (Gastone di Leto- 
rieres); Giovanni Foiani (doctor). 
Chorus and Orchestra of the 
Maggio Musicale Fiorentino, con¬ 
ducted by John Pritchard. Decca 
Stereo SETA 249/51. 

One of the most important aspects of 
this issue is the fact that the cuts, which 
are ail too often made, have been re¬ 
stored and Verdi’s own ending used, 
with an effect, incomparably better than 
that produced by a mutilated version of 
the score. Two verses are included in 
“Ah fors e lui” and “Addio del Passato,” 
and the cabalettas are back in both the 
second-act tenor and baritone arias. 

Miss Sutherland is in good voice, pro¬ 
ducing tones of great beauty, and even 
acting the role without too much evi¬ 
dence of that “droopiness” of delivery 
that has been the subject of so much 
recent criticism. Indeed, in the first act, 
where all is gaiety that reflects to per¬ 
fection the demimondaine’s tawdry 
world, she is quite the reverse of droopy. 

Here and there she expresses herself 
with a passion that one hears for the 
first time in her recordings. And, more¬ 
over, she achieves these moments of 
drama without any deterioration of pure 
tone and gorgeous colour. But Miss 
Sutherland’s diction has now deteriorated 


to a point where it can only be described 
as slovenly and comes dangerously close 
to impairing her phrasing and expres¬ 
sion. She has, too, developed a ten¬ 
dency to sing a fraction behind the beat, 
a habit that makes even a reliable con¬ 
ductor like Pritchard sound unsym¬ 
pathetic. 

But she offers here an enjoyable 
Violetta, not perhaps up to the best we 
have heard in recent years, but emi¬ 
nently acceptable, nevertheless. And 
even if you are ever so slightly dis¬ 
appointed at times with Miss Suther¬ 
land’s performance, there is an outstand¬ 
ing Alfredo, sung with superb musician- 
ship by Carlo Bergonzi, a true operatic 
hero if ever there were one. Robert 
Merrill, too, is splendidly cast as the 
elder Germont. 

John Pritchard handles the orchestra 
and chorus with flexibility and the bal¬ 
ance between singers and orchestra is 
generally satisfactory. So, too, is the 
sound. I can think of only one com¬ 
petitive issue which you might prefer— 
the Victoria de los Angeles with Sefafin. 
But I don’t think there is any certainty 
that you will like even that fine pro¬ 
duction better. 

★ ★ ★ 

SHAPORIN — THE DECEMBRISTS. 
Complete Opera. Al Ivanov (Ry- 
liev); H. Pirogov (Pestel); I. Petrov 
(Bestuzhev); P. W. Selivanov (Tru- 
betzkoi); G. Nelepp (Kachovsky); 
P. Vovolov (Iakubovitch); V. Ivan¬ 
ovsky, (Tchepin-Rostovsky); E. Ver¬ 
bitskaya (Princess Olga); V. Smir¬ 
nova (Madame Orlova); N. Pokros- 
kaya (Elena); A. Ivanova (Stesha); 
P. Techekin (Rostovtsev); A. Og¬ 
nivtsev, (Tsar Nicholas); F. Fokin 
(Benckendorf). Orchestra and 
Chorus of the Bolshoi Theatre, 
Moscow, conducted by A. S. Melik- 
Pashaev. World Record Club, 
Mono, OE. 35/37. 

This opera, which took its composer 
from 1925 to 1953 to complete in its 
final form, now occupies a “permanent” 
place in the Russian repertoire, though, 
so far as I can trace, it has never been 
produced outside the U.S.S.R. Its popu¬ 
larity there is not surprising. Its revo¬ 
lutionary theme about the unsuccessful 
rising of Army officers against Tsar 
Nicholas I in December, 1825, is a 
sure-fire target for Soviet taste. Its 
music, despite some fine scenes, is firmly 
tied to a conventional style, despite its 
occasional introduction of “modern” 
devices. 

It is thus certain to have continuing 
support along party lines, both because 
of its text and its music. The music 
owes much to Moussorksky, Rimsky- 
Korsakov and even Stravinsky now and 
again shows his influence. Yet the com¬ 
poser, despite these influences, has man¬ 
aged to keep his score surprisingly fresh, 
and in places eloquent. And there are 
moments when his atmosphere becomes 
truly evocative. One of the best of 
these is the musical picture of a deserted 
Moscow Square just after the abortive 
revolt, with a bell tolling in the rapidly 
darkening afternoon. 

As in most Russian operas, the chorus 
plays an important role. In “The De¬ 
cembrists” there are many fine choruses 
delivered as only a Russian choir can 
deliver them — marching songs, crowd¬ 
ed fair scenes, choruses of maidservants, 
peasants, conspirators, and others too 
numerous to mention. In fact, the con¬ 
sistently fine singing of the chorus tends 
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o underline the unspectacular quality of 
he majority of the solo singers. 

Among these, the women all have that 
widely spaced tremolo and forced tone 
hat western ears find so unattractive, 
^nd not all the men are free from the 
ame fault. Outstanding in a very large 
ast is O. Ognivtsev, a grand bass in 
he best Russian tradition cast dis- 
ppointly in the smallish role of the 
'sar. Another fine bass is I. Petrov, 
/ho plays one of the revolutionary 
fficers. The others, however, are far 
jss enjoyable. 

The sound, though obtainable only in 
lono, is clearly recorded and well dis¬ 
puted and the orchestral playing full 
f life under conductor Melik-Pashaev. 
he internal orchestral balance and the 
jalance between orchestra, soloists, and 
nsemble is nicely judged. 

The work is always tuneful, some- 
mes exciting, and now and again thrill- 
\g. Its popularity in Russia is easy to 
nderstand, but I think similar popu- 
irity on this side of the Iron Curtain 
'ill be problematical. 

★ ★ ★ 

eethoven — 11 Bagatelles, Op. 119; 
Polonaise, Op. 89; Andante in F 
Major, Rondo a Capriccio, Op. 129; 
Rondos Nos. 1 and 2, Op. 51; 
Rondo in A Major. Gyorgy Sebok 
(piano). Record Society, Mono, 
TE/525. 

Here is a fine pianist that you, like 
lyself, will probably meet for the first 
me. Though he features fairly promin- 
fitly on the French Errata catalogue, 

) far as I can trace he has had none 
f his records issued in Anglo-Saxon 
Duntries. His playing has a sparkling 
icidity and sensitivity of touch admir- 
3ly suited to the rather lightweight 
eethoven pieces he offers here. 

Those discophiles who know only the 
jul-searching sonatas in Beethoven's 
Deuvre” will be surprised at the un- 
ffected simplicity and charm of these 
nail pieces. They are, however, not all 
irly works, the bagatelles being num¬ 
bed Op. 119 and the Polonaise Op. 89. 
et even these have their own brand 
f simplicity that puts them apart from 
ie carefully worked out developments 
f the piano sonatas. They all seem to 
ave been set down just as they came 
ito the composer’s head. 

The Rondo in A Major, by the way, 
as no opus number because Beethoven 
as only 14 when he composed it. I 
>und the whole disc delightful enough 
> encourage hope that more might be 
sard soon from this beguiling 
erformer. The sound is first-rate. 

★ ★ ★ 

chubert—Quintet in A Major for Piano 
and Strings, Op. 114 (“The Trout”). 
Josef Roisman (violin); Boris Kroyt 
(viola); Mischa Schneider (cello); 
Mieczyslav Horszowski (piano); 
Julius Levine (double bass), 
eethoven—Quartet in E Flat Major for 
Piano and Strings, Op. 16. CBS 
Stereo SBR235032. 

The violin, viola and cello will be 
^cognised by chamber music lovers as 
tembers of the Budapest String Quartet, 
he remaining two are also well known 
s chamber-music performers in the 
inited States. I can recommend the 
/ork of all five in this excellent though 
ot always perfect performance of the 
Trout.” 

Its shortcomings are all due to such 
letails of performance as a tendency 
n the first movement to overdo the 
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phrasing ana dynamic variations a trifle, 
and a balance that occasionally gives a 
wee bit too much prominence to purely 
accompaniment figures. The broad sweep 
of the interpretation, however, is entirely 
satisfactory, with the leader’s intonation, 
except for an occasional bar in the 
Theme and Variations movement, tidier 
than that he is sometimes satisfied to let 
pass. 

The early Beethoven quartet on the 
reverse side, written when the composer 
was only 15 years old, is entirely suc¬ 
cessful in every aspect of its perform¬ 
ance. Not surprisingly, it shows a great 
deal of Haydn’s influence, but here and 
there one can already hear passages that 
point to the great innovator who was 
to develop later. The sound in both 
works is good, though the piano tone 
is sometimes a trifle too bright for the 
strings in their mellower moods. 

* ★ ★ 

Dvorak — Piano Quintet in A Major, 
Op. 81. Clifford Curzon with the 
Vienna Philharmonic Quartet. 
Schubert — Quartettsatz in C Minor 
(D.703). Vienna Philharmonic Quar¬ 
tet. Decca Stereo, SXL 6043. 

I can recommend this disc without 
any qualifications whatsoever. Indeed, I 
know of no other performance of this 
attractive work that has given me so 
much pleasure. To start with the sound, 
Curzon’s piano tone blends much better 
with the strings than Horszovski’s in 
the C.B.S disc reviewed above, and 
Curzon is a much more sensitive pianist 
than Horszovski. 

An outstanding feature of the whole 
performance is its unfailing spontaniety. 
The players, who achieve throughout un¬ 
faltering unanimity of purpose, produce 
the composer’s many changing moods 
with an immediacy of purpose that is 
well hidden under the technical mastery 
of their parts. They are in turn ardent, 
meditative, buoyant, lyrical and graceful. 
The balance is never less than perfect. 
The whole production has true elegance. 

It is a pity that an occasional rare 
moment of off-target intonation should 
momentarily mar so good a performance 
of Schubert’s Quartettsatz that occupies 
the reverse side. That apart, you will 
find this piece just as enjoyable as the 
Dvorak. 

★ ★ ★ 

Chopin — Four Scherzos. No. 1 in B 
.Minor, Op. 20. No. 2 in B Flat 
Minor, Op. 31; No. 3 in C Sharp 
Minor, Op. 39; No. 4 in E Major, 
Op. 54. Arthur Rubinstein. R.C.A., 
Mono LM2 368. 

These performances of the Scherzos 
are far and away the best available at 
the present moment, and I have an idea 
that they will remain the best for quite 
a while to come. I know of no other 
pianist who can take the fiery runs at 
Rubinstein’s breackneck speed without 
impairing their clarity, a fault you never 
find in Rubinstein’s playing. The custo¬ 
mary tendency to hardness in R.C.A.’s 
recording of piano tone is not out of 
place here. It puts a brilliant edge on 
to the pianist’s shining cascades of 
notes. 

Discophiles who have Rubinstein's 
earlier recording of these Scherzos will 
find that he has changed details in his 
readings. Indeed, I doubt if he ever plays 
them quite the same way twice. This, of 
course, explains the amazing freshness 
of his performances of works he must 
have played countless times during his 
long professional career. This, plus the 


fact that his rubatos have the effect of a 
momentary impulse which, however, is 
never allowed to stretch the melodic line 
to breaking point nor to interrupt the 
even flow of the musical thought. 

★ ★ ★ 

Music for Organ and Orchestra. 

Poulenc—Organ Concerto in G. Minor 
.Barber—Toccata Festiva. 

E. Power Biggs and the Philadelphia 

Orchestra conducted by Eugene 
Ormandy. 

Strauss — Festival Prelude for Organ 
and Orchestra. 

E. Power Biggs and the New York 

Philharmonic Orchestra conducted 
by Leonard Bernstein. C.B.S. Stereo 
SBR235035. 

Here is a mixed bag of pieces calcu¬ 
lated, I imagine, to appeal to lovers 
of the organ on the lookout for some¬ 
thing different from the Bach-Handel- 
Franck type of works usually recorded 
by that instrument. The most 
immediately pleasing of the three works 
offered here is the Poulenc, thematically 
ordinary but very expertly assembled. 
Biggs plays it with virtuoso articulation, 
if one crowded fast passage is excepted, 
and has excellent support from Ormandy 
and the Philadelphia. 

The Strauss piece represents that 
composer as far from his best. It is a 
noisy, pompous composition in which 
the full organ is frequently interrupted 
by showy brass fanfares. Now and again 
it quietens down a little while the 
composer reminisces about Tannhauser 
and other middle - period Wagnerian 
works. I can’t think of anything to say 
in its favour. 

Barber, who is fundamentally a most 
respectable composer, attempts to avoid 
that reputation by the addition of sharp 
dissonances to conventional material. 
This, too, is well played by both Biggs 
and the Philadelphia, with Biggs using 
attractive changes of registration from 
time to time. 

★ ★ ★ 

Ravel — Scheherazade (song cycle). 
Five Popular Greek Melodies. Two 
Hebrew Melodies. Debussy — Air 
de Lia. Duparc — LTnvitation au 
Voyage. Victoria de los Angeles 
with the Paris Conservatoire Orches¬ 
tra conducted by George Pretre. 
H.M.V. Stereo ASD530. 

Ravel — Scheherazade (Song cycle). 
Berlioz — Cleopatre (Scene lyrique). 
Jennie Tourel and the New York 
Philharmonic Orchestra conducted 
by Leonard Bernstein. C.B.S. Stereo 
SBR2 35026. 

The couplings might influence your 
preference for either of these two read¬ 
ings though I, personally, like Los 
Angeles performance of Scheherazade 
better than Tourels. Tourel lacks Los 
Angeles’ refinement and never 
approaches her rival in purity of tone, 
flawless taste and effortless production. 
But Tourel does add intensity to her 
account of the delicious song cycle 
absent in that of her more polished 
rival. This is particularly important in 
the longest song, Asie. a work of minia¬ 
ture symphonic proportions which leads 
up to a shattering climax. 

Orchestraliy I incline also a little 
towards the CBS performance. Bernstein 
uses the rich resources of the New York 
Philharmonic with discreet gorgeousness 
in Scheherazade. 

George Pretre’s French orchestra plays 
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well but without the Americans’ splen 
dour of tone and the manifest virtuosit; 
of their first-desk men. 

On the H.M.V. disc you have a quit 
enchanting recital of smaller Frenci 
songs added to Scheherazade, on th 
CBS the only recording I know o 
Berlioz’ Cleopatre, an early work o 
outstanding dramatic and musics 
appeal which Tourel sings magnificentl> 
This comparatively unknown work cor 
sists of three “arias” separated by recite 
tives, the whole put together with cor 
summate skill. It is a work no Berlio 
fan can affort to be without. 


To complicate your choice furthe 
there is a somewhat older account c 
Scheherazade by Suzanne Danco whid 
I think, is the best of all three, thoug 
you may find it difficult to obtai 
nowadays. It was made about 8 yeai 
ago. 

To my mind Danco combines th 
best features of Los Angeles and Toun 
and adds voluptuousness and interpret; 
tive insight that you find in neither c 
her competitors. And her orchestra, th 
Suisse Romande under Ansermet, 
streets ahead of those used in either ( 
the other two Scheherazades. 


I can only suggest that you certain] 
hear both the new ones, and if possibh 
the older one, too. Danco, by the wa; 
couples her Scheherazade with the Thre 
Poems of Mallarme and the Two Hebre 
Melodies. 


RECOMMENDED 


Tchaikowsky—Romeo and Juliet Ove 
ture. Wagner—Siefried Idyll. Philha 
monia Orchestra conducted by Guid 
Cantelli. World Record Club (Coi 
noisseur Series) Mono CE/3003. 

Elgar—Concerto in B Flat for Violi 
and Orchestra. Yehudi Menuhin an 
the London Symphony Orchestra coi 
ducted by Sir Edward Elgar. Worl 
Record Club (Connoisseur Serie 
Mono CE/3001. 

Vivaldi—Four Concerti for Violii 
Strings and Cembalo: F.l No. 106 i 
A Major; F. 1 No. 3 in C Majo 
F.l No. 2 in C Minor; F.l No. 
in A Major. Nathan Milstein (violin 
with Chamber Orchestra conducted t 
Milstein. Columbia Stereo SAX0752- 

Dukas — The Sorcerer’s Apprentic 
Ravel—Mother Goose Suite. d’Ind 
—Symphony on a French Mountaii 
eer’s Air (Nicole Henriot-Schweitze 
pianist). Boston Symphony Orchesti 
conducted by Charles Munch. RC. 
Victrola Stereo VICS-1060. 

Tchaikowsky—1812 Overture. Liszt- 
Mephisto Waltz. Debussy — Iberi 
Suite. Chicago Symphony Orchesti 
conducted by Fritz Reiner. RC. 
Victrola VICS—1025. 

Rita Streich sings Operatic Arias fc 
Mozart, Donizetti, Rimsky-Korsakof 
Offenback and Nicolai. DGG Mon 
LPEM19368. 

Anna Moffo Sings Coloratura Arias- 

Mad Sene from Lucia di Lammermoc 
(Donizetti); Una Voce Poco Fa fror 
The Barber of Seville (Rossini); Ma 
Scene from I Puritani (Bellini); Final 
to Act 2 of La Sonnambula (Bellini 
Caro Nome from Rigoletto (Verdi 
Ah fors e lui from La Traviat 
(Verdi); With the Philharmoni 
Orchestra conducted by Colin Davii 
World Record Club Stereo TE/522 

J. S. Bach—Sonatas for Violin an< 
Harpsichord. Reinhold Barchet (violin 
and Robert Veyron-Lacroix (harpsi 
chord). Vol. 1. Record Society Sterei 
6009. 
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THE EARTH IS THE LORD’S. George 
Beverly Shea With Orchestra. 
Arranged and Conducted by 

Nathan Scott Stereo, RCA 

LSP2753. (Also available in mono). 

Interest: Gospel vocal. 

Performance: Sincere. 

Quality: Good. 

Stereo: Norrpal. 

To an already imposing list of LP 
ilbums, George Beverly Shea, featured 
soloist with the Billy Graham evangelical 
earn, adds yet another. 

The presentation does not differ to 
any significant extent from previous 
albums, the essential distinction being in 
the theme and titles. 

Prayer communion is the theme of 
side 1: “Sweet Hour Of Prayer,” “When 
Children Pray,” “When God Speaks,” 
“O Lord Most Holy,” “The Garden Of 
My Heart” and “Under His Wings.” On 
side 2, the key thought is contained in 
the hymn from which the album takes 
its title: “The Earth Is The Lord’s.” 
Then follow: “All Is Well,” “All My 
Life Long,” “Come Unto Me When 
Shadows Darkly Gather,” “Let The 
Lower Lights Be Burning” and “Faith 
Of Our Fathers.” 

Recorded in Dynagroove, the quality 
is good, but there is nothing in the 
record which would either demand or 
display spectacular technical qualities. 
This is the same straightforward, sincere 
presentaton of Gospel songs for which 
Bev. Shea has become so well known. 
(W.N.W.). 

★ ★ ★ 

MELODIES FOR MEDITATION. Ray 
Dickson, Vocalist; Thomas Mitchell, 
Organ; Janice Clarke, Cello; 
George Dobson, Trumpet. Mono, 
W&G, WG-B-1682. 

Interest: Gospel songs. 

Performance: Good — with some re¬ 
servations. 

Quality: Normal mono. 

Ray Dickson has a pleasant, easy, 
baritone voice, with a generous range 
and devoid of any hint of strain. Gener¬ 
ous, too, is his offering of fifteen Gospel 
songs, most of which are currently popu¬ 
lar in evangelical circles. 

Heard alone, in a Gospel meeting on 
a radio session, any one of the num¬ 
bers would rate well, yet played in 
sequence from the album, they lose out 
somewhat. For this, I think, the 
accompaniment is chiefly to blame. In 
striving for variety from the Lowery 
organ, Tom Mitchell too often tends to 
compete with the soloist rather than sup¬ 
port him, as also does George Dobson 
on trumpet. Overall, there is lacking 
that sense of polish and cohesion that is 
the hallmark of a carefully planned 
album, as distinct from individual num¬ 
bers. 


However, these comments notwith¬ 
standing, this is quite a good collection 
of Gospel songs, recorded cleanly and 
free from obvious technical faults. 

The titles: “Sweet Hour Of Prayer,” 
“He Won My Heart,” “It Took A 
Miracle,” “Heart To Heart, “With My 
Saviour,” “Follow Me,” “Broken Heart¬ 
ed,” “Sometime Soon,” “Jesus, Name I 
Love,” “When I Kneel To Pray,” 
“Stranger Of Galilee,” “O, What A 
Day,” “When There’s A Rainbow,” 
“Someday He’ll Make It Plain” and “One 
Day,” (W.N.W.). 


Instrumental 
Vocal & Humour 

LATIN RENDEZVOUS. Mantovani 
And His Orchestra. Stereo, Decca 
SKLA 4528. (Also available in 
mono LKA 4528.) 

Interest: Popular “evergreens.” 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Separation emphasised. 

This record is the outcome, so the 
label explains, of a competition held 
in the U.S.A. to nominate a program 
which would become the basis of a 
special Mantovani recording session in 
London. 

It certainly shows the Mantovani 

NEW ALBUM - Superb' 


orchestra in a different light. The mas¬ 
sive string chorus is held very much in 
check while, to the front is brought the 
percussion, the accordions and like con¬ 
tributions to the “Latin” sound. 
Romance and rhythm are intermingled 
in impeccable sound patterns that should 
please most listeners and positively de¬ 
light Mantovani fans. 

Technically the sound is fine, the 
stereo facility being used to the full to 
segregate and delineate the various sound 
sources. 

The program includes: “Malaguena,” 
“Perhaps, Perhaps, Perhaps,” “Be Mine 
Tonight,” “Cielito Lindo,” “La Paloma,” 
“Siboney,” “A Garden In Grenada,” 
“Perfida,” “Andalucia,” “La Golondrina,” 
“Maria Elena” and “Espana.” Recom¬ 
mended. (W.N.W.) 

★ ★ ★ 

SONGS OF HAWAII. Leo Addeo and 
His Orchestra. Stereo, RCA Cam¬ 
den CAS-759. (Also available in 
Mono). 

Interest: Hawaiian melodies. 

Performance: Good. 

Quality: Good. 

Stereo: Plenty of separation. 

There seems to have been quite a 
spate of Hawaiian melodies of late and 
I’m only glad that they’re not hard to 
listen to. In fact, they can be quite 
relaxing during meal times, when one 
might be disinclined to listen to music 
of heavier substance. 

Leo Addeo’s arrangements follow the 
Hawaiian idiom in broad outline but 
he has no inhibitions about the in¬ 
dividual sounds or instruments which he 
should employ—an electronic organ, for 
example. The result is what one might 
call “augmented Hawaiian.” 

But I don’t doubt these liberties will 
do anything than please — unless you 
take your island music more seriously 
than most. 

For the intended, casual audience, it’s 
a very pleasant sound, easy on the ear 
and cleanly recorded (W.N.W.). 


JOYOUS MUSIC FOR CHRISTMAS 
TIME. “Readers Digest” Four- 
Record Album, Recorded By 
RCA. Stereo, RDS-45-1, 2, 3 and 
4. (Also available In Mono). 

Interest: Christmas—plus! 

Performance: High standard. 

Quality: Outstanding. 

Stereo: Used to considerable ad¬ 
vantage. 

“Reader’s Digest” have done it 
again with an album which rates the 
adjective “superb,” in terms of ar¬ 
rangement, performance and record¬ 
ing quality. Thus, even though the 
records came to hand too late for 
inclusion in our December issue, 
they’re well worth noting in this one. 
Sound like this can be enjoyed any 
time of the year. 

Record 1 is devoted to Christmas 
songs and carols, but on what a scale! 

They are presented by the Royal 
Philharmonic Orchestra, the Tower 
Brass Band and Organ, the Beecham 
Choral Society, the Choir of the 
Carmelite priory and Ealing Gram¬ 
mar School Boys’ Choir—these under 
chorus-master John McCarthy and 
Conductor Peter Knight. 

Record 2 introduces “Christmas 


Suite For Orchestra,” with Richard 


Benson and his orchestra weaving a 
pattern of variations around 
“Rudolph,” “Jingle Bells,” “Sleigh 
Ride” and three or four other songs 
of the festive season. And what 
clean, sparkling sound it is. In fact, 
it’s something of a curiosity that 
RCA’s much vaunted Dynagroove 
sound should be heard to best ad¬ 
vantage, to date, on a label other 
than their own! 

“Christmas Music For Organ And 
Bells” on Side 2, suffers a little from 
the double recording technique used, 
but the organ sound is still impres¬ 
sive. 

On record 3, excerpts from Han¬ 
del’s “Messiah” are presented by the 
London Philharmonic Orchestra, the 
London Philharmonic Chorus, 
Heather Harper, soDrano, Norma 
Proctor, contralto, Richard Lewis, 
tenor, John Holmes, bass, and with 
John Pritchard conducting. This is 
music of a high quality, superbly re¬ 
corded. 

Record 4 provides yet another 
variation, with German carols on one 
side and French on the other — 
both highly enjoyable. 

And the total price? Five pounds. 

Need I say any more? (W.N.W.). 
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NOTE 


The ultra lightweight shell 
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other cartridges that have a 
compliance of less than 20 etc. 
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model features the Shure 
N2ID Diamond Stylus and is 
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Engineers! 


1 gQQgg| S.M.E. PRICE LIST 1 

MODEL No. 

RETAIL 

3009 Series 2 Arm only 

35 5 6 

3009 Series 2 c/w SI shell 

36 13 0 

3009 Series 2 c/w S2/W9 shell 


complete with weight. 

39 9 0 

3012 Series 2 Arm only 

38 2 0 

3012 Series 2 c/w SI shell 

39 9 6 

3012 Series 2 c/w S2/W12 shell 

42 5 6 

ACCESSORIES 


SI shell for 3009-3012 

1 7 6 

S2 shell only for 3009-3012 

2 4 6 

S2/W9 lightweight shell for 

4 3 6 

3009 c/w weight 


S2/W12 lightweight shell for 

4 3 6 

3012 c/w weight 

4 9 0 

Decca head adaptor Model D2 


Amplifier connecting cable 6’ 

4 3 6 

Series 1 bias adjuster 

1 7 9 


For the budget minded enthusiast a magnetic cartridge for little more than the 
price of the average good quality ceramic or crystal. The M3-N21D can be used 
with all good quality arms and player units to give high quality at low cost. 



QUEENSLAND 

44 Warren St., The Valley 
Brisbane 
Phone 26 754 


NEW SOUTH WALES 
422 Kent Street 
Sydney 

Phone 29 6731 
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FRANCE. Victor Silvester And His MIRIAM MAKTEBA 
Silver Strings. Stereo. Columbia , BIMm WIMIVBO#* 
SCXO 3476. (Also available in 
Mono 330SX 1495.) 




Interest: Listening and dancing. 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Spread and separation, both. 
Not everyone can produce a disc 
hich is, at the one time, good for both 
stening and dancing. All too frequently 
le strict tempos required for dancing 
roduce a monotony in the sound, as 
eard. 

There is no hint of any such problem, 
owever, in this group of well-known 
umbers, all with a French flavour. 

Paris Loves Lovers,” “April In Paris,” 
Valse Grise,” “La Vie En Rose,” “Pig- 
lle,” “Que Reste-t-il De Nos Amours?” 
La Mer,” “Un Peu D’Amour,” “Chez 
loi,” “Les Feuilles Mortes,” “Sous Le 
iel De Paris,” “C’est Magnifique,” “Par- 
z Moi D’Amour,” “J’Attendrai,” “The 
oor People Of Paris” and “Sous Les 
onts De Paris.” 

For those whose knowledge of French 
; limited the jacket lists the source or 
English paraphrase and indicates the 
asic rhythm (QS, etc.). 

Quality wise, the recording is excellent, 
'ith the stereo facility being used 
ariously to achieve spread or separation, 
s appropriate. (W.N.W.) 

★ ★ ★ 

(AY CHARLES—INGREDIENTS IN 
A RECIPE FOR SOUL. Airange- 
ments by Marty Paich, Benny Car¬ 
ter, Sid Feller and Johnny Parker. 
Ampar, Stereo. SML-931,187. 
Interest: Popular vocal. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Good spread. 

It is generally conceded that blindness 
something of a handicap, but in the 
nusical world it is often the case that 
the blind artist outshines his sighted 
:ontemporaries. Ray Charles is just such 
an artist and, in fact, he has been de¬ 
scribed as having an “almost indescrib¬ 
able virtuosity and a God-given sense 
of musical reverence.” 

While I find this statement a little 
too grandiose for my tastes, I will say 
that his performances are capable, on 
occasion, of evincing a rare, deeply 
moving experience for the listener. 

In this disc from Ampar he attempts 
something of a “self portrait” of his own 
“soul,” hence the rather pretentious title. 
The numbers he does are: “Busted,” 
“Where Can I Go,” “Born To Be Blue,” 
“That Lucky Old Sun,” “OT Man River,” 
“In The Evening,” “A Stranger In 
Town,” “OT Man Time,” “Over The 
Rainbow,” “You’ll Never Walk Alone.” 

Technically it’s a good recording with 
a pleasing stereo spread and excellent 
balance between orchestra and soloists. 
(K.W.J.) 

★ ★ ★ 

BIG BEN SALUTES IRVING BER¬ 
LIN. The Big Ben Banjo Band. 
Stereo, Columbia SCXO 3648. 
Also available in mono 330SX 
1488). 

Interest: Popular appeal. 
Performance: Bright but repetitious. 
Quality: Excellent. 

Stereo: Separation emphasised. 
Although banjos, not surprisingly, 
feature large in the Big Ben Banjo Band, 
they certainly do not constitute the 
dominant sound. 

With a chorus woven prominently 
into the arrangements, the atmosphere is 


THE WORLD OF MIRIAM 
MAKEBA, with Orchestra Con¬ 
ducted by Hugh Masekela. 
“Debula,” “Forbidden Games,” 
“Pole Mze,” “Little Boy,” 
“Kwedini,” “Vamos Chamer 
Ovento,” “Umhome,” “Amam- 
pondo,” “Wonders and Th'ngs,” 
“Tonados de Media Noche,” 
‘ Into Yam,” “Where Can I Go.” 
RCA “Dynagroove,” Stereo. 
LSP-2750. 

Interest: Folk singing. 

Performance: First class. 

Quality: Excellent. 

Stereo: Separation emphasised. 

To say that I was absolutely en¬ 
tranced with this recording would be 
putting it quite mildly. The perform¬ 
ance of African, Spanish and Ameri¬ 
can Negro folk songs which Miriam 
Makeba gives on this disc is as near 
perfect as any I have ever heard. I 
would, personally, place her ahead of 
such folk singing stalwarts as Odetta 
and Joan Baez. 

Miss Makeba has an appealingly 
deep and resonant voice, an excellent 
sense of pitch an l a natural feeling 


for complicated rhythms which, al- 
thought not unusual for one of her 
nationality, is nonetheless most pleas¬ 
ing to hear. 

Some five years ago, Miriam Mak¬ 
eba, who is by birth a South African 
Xosa tribeswoman, was appearing in 
the Negro musical “King Kong” in 
London when Harry Belafonte met 
her and persuaded her to tour the 
United States with him. Her musical 
progress in the United States from 
that time can only be described as 
“instant success” and my only hope 
is that some enterprising tntrepreneur 
will give her the opportunity to tour 
this country in the near future. 

From the dozen odd numbers she 
features on this disc, I would choose 
‘.‘Forbidden Games” as being the most 
outstanding example of her art and 
would recommend giving it a listen if 
you are sampling the record. 

Qualitywise, the disc is a fine ex¬ 
ample of RCA’s new “Dynagroove” 
process and the stereo effect, which 
tends toward an emphasised separa¬ 
tion, seems ideally suited to this type 
of performance. (K.W.J.). 




as much that of a bright sing-a-long,, 
with plenty of orchestral backing. 

And, of course, built on the music of 
Irving Berlin, there’s a gay “period” 
quality about it, as well. 

The twelve tracks on the two sides 
each contain a medley of three songs, 
most of which will be immediately 
familiar — such is the popularity of 
Irving Berlin. 

Technically, the disc rates high marks, 
with clean sound and not a trace of 
background noise. The stereo, by the 
way, is not of the kind that usually 
emanates from the EMI family labels. 
This is the widely separated variety that 
will please those who like it that wav. 

(W.N.W.) 

★ ★ ★ 

PARADISE ISLANDS. Songs of Hawaii. 
The Ray Charles Singers. Originat¬ 
ed And Produced By Enoch Light. 
Stereo, Command SNDL-931,171. 

Interest: Hawaiian melodies. 

Performance: Flawless. 

Quality: Excellent. 

Stereo: Well spread but with deft 
touch of “ping-pong.” 

The notes suggest that the best-known 
export of Hawaii is possibly its charac¬ 
teristic music; a fair amount of import¬ 
ing seems to have gone on, too, of music 
styled on the American mainland to the 
Hawaiian pattern. 

Ray Charles and his singers mix the 
two freely in this album, including, as 
well, ore of his own compositions—a 
catchy thing called “Get A Musical Log.” 

Backing his singers are a couple of 
guitars, bass, three percussionists, wood¬ 
wind and brass, all played by very com¬ 
petent instrumentalists from the Com¬ 
mand studios. The groupings vary with 
the mood and tempo, producing sound, 
easy on the ear and without any hint of 
monotony. 

Track titles are: “Sweet Leilani,” 
“Blue Hawaii,” “Get A Musical Log,” 
“For Evermore,” “Song Of The Islands,” 
“Little Grass Shack,” “Beyond The 
Reef,” “Lovely Hula Hands,” ‘The 
Coconut Wireless,” “Hawaiian Wedding 
Song” and “Aloha Oe.” 

As already noted, the quality is ex¬ 
cellent (W.N.W.) 
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OH! THOSE ITALIAN MELODIES. 
George Feyer at the Piano. 
“Qnando, Quando, Quando,” “Arri- 
vederci Roma,” “Ciao Ciao 
Bambina,” “Ciribiribin,” “Volare,” 
“Romantica,” “Anna,” “A1 Di La,” 
“Come Prima,” “La Dolce Vita,” 
“Come Back To Sorrento,” 
“Guaglione,” “Anema E Core,” 
“Summertime In Venice,” “Medley: 
Funiculi Funicula. O Sole Mio.” 
Festival, Stereo, SFL-931,181. 

Interest: Piano solo. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Good spread. 

As a follow-up to his last enthusi¬ 
astically-received album, George Feyer 
now promises —- and delivers — another 
feast for the ears. In short, having taken 
a piariistic look at, France, he continues 
the continental cuisine; only, this time, 
the music has a zesty Italiano flavour. 

Sunny Italy springs to glowing life in 
each of these melodic favourites and yet 
each is coloured with the added warmth 
of George Feyer’s individual touch. 

Technically this is an excellent disc 
also; good stereo spread, excellent bal¬ 
ance and not a trace of distortion. 
(K.W.J.). 

★ ★ ★ 

LET’S GO SURFSIDE with the DEN- 
VERMEN. “Surf City Stomp,” “On 
The Beach,” “Mystery Wave,” “Surf- 
side Romance,” “Ho-Dad,” “Surfer’s 
Ch a Cha,” “Back Rip,” “Let s Go 
Surfin’,” “Spanish Sands,” “Quiet 
Beach,” “Surf Patrol,” “Surfer’s 
Blues.” RCA, Stereo. SL101537. 
(Also available in Mono). 

Interest: Teenagers. 

Performance: Fair. 

Quality: Excellent. 

Stereo: Variable. 

The Denvermen are quite popular with 
today’s Australian teenagers and, 
although I personally find their brand 
of music somewhat monotonous, I must 
confess that, on occasions, I have heard 
some passing fair stuff from them. 

There are no great instrumental 
virtuosos among the group, but they do 

(Continued on page 87) gj 
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IN HI-FI TAPE RECORDERS 


MODEL TR7.—New style! Advanced design! More features! 
Made by us and sold to you at Manufacturer’s Prices. 


FREQ. RESPONSE 

30—18,000 c.p.s. at ~li i.p.s. 
30—12,000 c.p.s. at 31 i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at If i.p.s. 

+ or—5DB. 

Latest 4-track Mitchigan 
heads. , 



STEREO OUTPUT (Low level 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 

4w. OUTPUT. 
IMPROVED VENTILATION 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


LOOK AT THESE FEATURES! 


• Piano key controls. 

• Pa use button. 

(Foot control optional extra). 

• Digital counter. 

• Wow and flutter .15% at 7^ i.p.s. 


• 3 motors (beltless system). 

• Weight: 30lb. 

• P.A. facilities. 

• Magic eye level indicator. 

• Signal/noise better than 43DB. 


• Superimposing switch. 

• 7in. spools with lid on. 

• Dimensions (with lid). 

16 x 7 x 13in. 

• Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 



MODEL TR5 


PRICE: 

2-TRACK £44/-/- 
4-TRACK £49/10/- 


INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; I—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 


LOOK AND COMPARE 


• BUILT in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10,000 c.p.s. 

• Magic eye level indica¬ 
tor 


• Fast forward and rewind. 

• Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

• Tone control. 

• Speed 3%in/sec. over 3 
hours recording. 

• Weight 19lb. 

9 Can be used as P.U. 
amplifier. 


€ 


assic 


MODEL TR6 



Incorporating the famous "TRUVOX" tapedecks 

The Model TRS is the latest addition to the range of classic Tape 
Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price. 92 Gns., mislead you. This 
recorder Is equal to many others selling over £200. The “Truvox" 
tape decks have proved themselves to be among the best overseas. 
Built to last a lifetime, latest “Miniflux" four-track heads, tropicallsed 
to suit all climatic conditions. 


FREQ. RESPONSE: 

40-20,OOOcps at 7'j I.P.S. 

40-12,000cps at 3 3 4 i.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Size: 17*4 x 13 3 « x 7 , 4 ln. 


• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTFR: 
Better than .15% at 7’a I.p.s. 
Better than .2% at 3’ 4 I.P.S. 

• BUILT-IN MIXER. 

• 2 SPEAKERS. 6 x 4ln. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1 % of stated speeds. 

Weight: 321b including lid. 


Price 92 gns. 


Dynamic microphone, freq. resp. 00-12.OOOcps, extra £5/15/. 


Radio 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Milliard 10-10. All units 
have built in dual wave tuners. 




WRITE 

FOR 

FULL 

SPECIFI¬ 


CATIONS 


STEREOMASTER by c 66z44lC 





SPECIFICATIONS COMMON TO ALL UNITS: 

• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 
16 to 49 meters on short wave. • EM84 tuning indicator giving accurate tuning with ease. Two channel tone 
control stage with separate bass and treble controls. • Input facilities with switching for external tuner — stereo 
pick-up — stereo or mono tape recorder for recording or play back. % Stereo reverse switch. # Calibrated 
dial scales available for all States showing main stations in large type with separate scale for short wave using two 
dial pointers. • Chassis is mounted in attractive and durable metal case finished in black with embossed control 
panel in black and silver with matching knobs. 


PLAYMASTER 
4 UNIT 

WITH TUNER 

© Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18.000 cycles. 

© Valves, 4 6GW8, 12AU7, 6N8, 6AJN7, EM- 
84, and two IN 1763 rectifiers. 

AMPLIFIER and TUNER, £51/15/-. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
MAGNAVOX 8WR SPEAKERS, 
£69/10/. 


PLAYMASTER 
101 UNIT 

WITH TUNER 

• Output 12 watts per channel <24 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Valves 4 6CW8, 12AX7, 6N8, 6AN7, EM84 
and two 21# rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MIJLLARD 
10-10 UNIT 

WITH TUNER 

• Output 10 watts per channel (20 watts). 

• Incorporating Ferguson grain oriented out¬ 
put transformers giving a frequency response 
of 20 to 25,000 cycles. 

• Valves 4 6GW8, 2 EF86, 12AX7, 6N8, 6AN7 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £58/10/. 

WITH GARRARD AUTOSLIM 

STEREO CHANGER AND TWO 

ROLA 12PX SPEAKERS, £82/10/. 


A COMPLETE HI-FI STEREO 
SYSTEM FOR ONLY . . . 


59 


CNS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 106 WITH PLAYMASTER TUNER 

(Amplifier-tuner incorporated in same case.; 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

SPECIFICATIONS: 

• Outout 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage SSO to 1,600 KC. 

• Valves 4 6GW8—12AU7—1 6AE8—1 6BA6—1 EM84—2 1N1763 Rectif ers. 

• Supplied in self-contained case finished in beige, hammertone, with black and gold 
control oanel with matching knobs. 

• Switching and input facilities for pick-up—radio, F.M. Tuner and Tape Recorder. 

» FULLY GUARANTEED 



AMP. & TUNER ONLY £45/-/- 


Plus the new B3.R.-UA12 or Garrard Auto Slim Stereo Changer and two 
Kagnavox 8 W.R. HI-FI speaker! giving a frequency response of 30 to 14,000 

cycles. 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD. N.S.W. PHONE UA2145 
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— the world’s finest pick-up — 

gives you 

★ EVERY fine detail in your recordings 


★ Cleaner, more precise reproduction 

★ Better separation 


★ Absolute smoothness I 


The unique, and uncompromising, design of this pickup, coupled with a construction 
that ensures maximum reliability, is largely the reason why ORTOFON pickups have 
for years been standard equipment for the most critical audio work all over the 
world: in leading broadcasting stations, television studios, and recording companies. 

Music Lovers: ORTOFON will make you realise that your own favourite recordings are actually 
much better than you think. 


ARMS and SHELLS: 


SMS 212 
RKS 309 r 
RMS 309 J 


are designed to 
take Type S Shells 


S 212 
SK 212 

RK 212 I are designed to 
S 309 "take Type A Shells 

RK 309 
RM 309 „ 


CARTRIDSES 

Both Type A and S Shells will accept all 
ORTOFON cartridges, but the SPU-T 
will fit only the Type S Shell. 


ELLIPTICAL STYLUS: 

The ORTOFON stereo cartridge SPU-T is now 
available with an elliptical stylus, Model SPU- 
T/E. "The improvements are, of course, subtle 
by the standards of most listeners, but keen- 
eared music lovers with wide-range speakers 
will appreciate the difference." 



SPU Cartridge. 


SMG 212 Arm, fitted with Type G Shell. 


SPU-T Cartridge. 


RM 309 Arm. fitted 
with Type A Shell. 


INTERSTATE REPRESENTATIVES: 


N.S.W. 

S.A. 

TAS. 

QLD. 

W.A. 

Audio Engineers Pty. Ltd., 

Eilco Sales, 

K. W. McCulloch Pty. Ltd., 

Sydney G. Hughes, 

| C>1 | CQ A r thur C4- 

Athol M. Hill, 

422 Kent Street, 

233 Rundle Street, 

109 York Street, 

1 1 DO ATTnur ot* # 

New Farm 

842 Hay Street, 

SYDNEY. 

ADELAIDE. 

LAUNCESTON. 

BRISBANE.' 

PERTH. 

Tel.: 29-6731. 

Tel.: 8-1259. 

Tel. 2-5322. 

Tel.: 58-1014. 

Tel.: 21-7861. 


A.C.T. 

Australian Physical Laboratories, 
P.O. Box No. 225, 
CANBERRA City. 

Owner: Mr J. E. Howe. 

Tel.: J4250. 


Australian National 


JfJit I A J Telephones: 63-8166, 63-8211. 

Distributors: Cf/Wjj^ sZfQ LlOm 23 Elizabeth Street, MELBOURNE, Victoria. 

Sydney Office N.R.M.A. House, 26 Ridge St., North Sydney. Telephone 92 3890 
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VARIETY FARE — Continued 


roduce a fairly well integrated ensemble 
ound throughout most of the numbers. 
Ml 12 tunes on the disc are claimed to 
e originals and were jointly written by 
: es Green and Johnny Devlin. Their 
itles are at least topical with the current 
surfie” craze. 

Technically the disc is well up to to- 
lay’s standards with the stereo effect 
arying between a good spread on some 
lumbers to, what seems to be, a deliber- 
ite emphasis on separation with others 
K.W.J.). 


arrangements for the accompanying 
orchestra. This latter makes it a fine 
disc for dancing, as well as listening. 

Technically, the RCA “Dynagroove” 
method of recording offers first-class 
quality and absolutely no fears need be 
felt on this score. (K.W.J.) 

★ ★ ★ 

ITS TURNED OUT NICE AGAIN. 
George Formby and his Ukulele. 
Mono, Decca Ace Of Clubs ACLA 
1145. 


★ ★ ★ 

tVALTZ WITH ME, DELLA. Della 
Reese with Orchestra, arranged and 
conducted by Glenn Osser. “Won¬ 
derful One,” “Tenderly,” “Falling 
In Love With Love,” “What’ll I 
Do?” “I Love You,” “The Song 
Front Moulin Rouge,” “Always,” 
“Fly Me To The Moon,” “I’ll Be 
With You In Apple Blossom Time,” 
“While We’re Young,” “I’ll Always 
B 2 In Love With You,” “The Anni¬ 
versary Waltz.” RCA “Dyna¬ 
groove.” Stereo. LSP-2711. 

Interest: Vocal. 

Performance: Good to excellent. 

Quality: Excellent. 

Stereo: Separation emphasised. 

Although, at first, the waltz seems an 
unlikely tempo to suit the previously 
heard style of Della Reese, one has only 
to listen to the first track of this new 
disc to realise that, in positive musical 
terms, hers is a talent which is actually 
unfettered by style restrictions. She is 
an artist who can make any song her 
own, easily and naturally.. 

Her somewhat staccato manner of 
vocal delivery does not suit all tastes, 
but those who admire her singing will, 
I am sure, be delighted with her excur¬ 
sions into the world of the waltz. And, 
as an additional bonus, the disc offers 
the bright, airy quality of Glenn Osser 


| THIS MONTH'S 

JUDY DURHAM — with Frank Tray- 
nor’s Jazz Preachers. “Moan You 
Moaners,” “Jelly Bean Blues,” “Just 
A Closer Walk With Thee,” “Papa 
D e Da-Da.” W&G, Mono. WG- 
E-1706. 

Interest: Jazz vocal (trad.). 

Performance: Excellent. 

Quality: Generally good. 

Although she has only had an interest 
in and been singing jazz for some 18 
months, Judy Durham would probably 
be one of the best performers in the 
field today, at least, in this country. 

Her general style is somewhat remin¬ 
iscent of the great Bessy Smith, except 
that her previous training and interest 
in opera singing would seem to have 
given her a greater control, purity of 
tone and clearer diction. 

Of the four numbers she sings, “Moan 
You Moaners” is the most popular with 
her Melbourne audiences, but, person¬ 
ally, I was most moved by “Just A 
Closer Walk With Thee.” She does this 
number in a slow, but just right, tempo, 
and her rendition portrays, for me, at 
least, the hope and moving power of 
Negro gospel singing. 
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Interest: Nostalgic. 

Performance: Excellent in context. 

Quality: Limited frequency range. 

Back in the early thirties George 
Formby, the gormless lad from Lanca¬ 
shire, was one of the big-name enter¬ 
tainers on records and films. His old, 
slightly “naughty” 78s provided bright 
spots in the musical programs of the day, 
along with those of Stanley Holloway 
and other famous English comedians. 

To those with a soft spot for George 
and his famous ukulele, this Ace of 
Clubs album will be an interesting 
memento of the once-famous enter¬ 
tainer. 

Whether his songs will bring the 
pleasure that once they did is another 
matter, for time has a habit of modify¬ 
ing one’s likes and dislikes. 

One thing is certain, they were never 
intended to be assembled on a single 
LP album and played through at one 
sitting; the words change, to be sure, 
but the sameness of style makes for 
monotony of listening. 

All told, there are 14 numbers on 
the two sides, taken from the 1932-35 
period. 

Taken from old recordings, and appar¬ 
ently, in some cases, from film tracks, 
the sound suffers the characteristic lack 
of frequency response, though, fortun¬ 
ately, little background noise is evident. 
(W.N.W.) 

POPULAR JAZZ | 

Quality wise, the disc is good, except 
that there is a nasty 100-cycle hum be¬ 
tween the first and second track on side 
two. Now, how the heck did that 
happen? (K.W.J.) 

★ ★ ★ 

TOMMY DORSEY’S GREATEST 
BAND. A 20th Century Big 
Band Classic. 20th Century* Mono. 
TL-31131/2. 

Interest: Big band jazz. 

Performance: Excellent. 

Quality: Good. 

This two record album features the 
magnificient Dorsey-with-strings group of 
early 1944, a band which has never 
before been heard on commercial re¬ 
cordings. With Dorsey in this group 
were such jazz luminaries as Gene 
Krupa, Dodo Marmarosa, Buddy De 
Franco, Charlie Shavers, Boomie Rich- 
man and the eminent Nelson Riddle. 

Space does not permit a full listing 
of all the numbers they play, but in¬ 
cluded are the great arrangements made 
famous by the Dorsey band of the 
thirties; “Boogie Woogie,” “Marie,” “Song 
Of India,” and, of course, “I’m Getting 


HIGHEST 

trade-ins in 

JAHUARY 


Less up to £100 on your 
old Tape Recorder 



Peter Clark and his 
staff of able tech¬ 
nicians make you 
thoroughly understand 
the tape recorder be¬ 
fore you take it home. 
Go to the tape re¬ 
corder specialist, who 
can show you Aus¬ 
tralia’s greatest range! 


SONY MODEL 272 
• Features frequency range 50-15,000 c.p.s. 
complete push-button operation • Instan¬ 


taneous push-button speed selector (7.5 i.p.s. 
and 3.75 i.p.s.) • Line Mix separate level 
control for mix recording • Low impedance 
microphone assures 15,000 c.p.s. recording 

• Playback tone control • Tape counter 
and instant slop for accurate manual cueing 

• Slide illumination record level indicator 

• Removable carrying handle. Price: £110 



NATIONAL 4-TRACK 125-750 


. . . a beautifully finished tape recorder 
that features • Trouble-free printed wiring 
adopted • Simplified operation by push¬ 
button keyboard type controls • Stereo 
recording and reproduction possible with 


4-track • Cover of the set serves, as an 
extension speaker for stereo playing • 
Equipped with jack for reverberation. 149 gns. 



TANDBERO STEREO MODEL 7 
Features include: • 2 Matched Loudspeakers 

• Extension-speaker Jacks • 2 Power Am¬ 
plifiers • 2 Pre-amplifiers • Pause control 

• Free-position Tape Load • Cross-talk 
Rejection: Better than 60 dB • Frequency 
Response: 30-20,000 e s at 71 i.p.s. • Speed 
Tolerances: 2 % absolute tolerance. £198/9/- 


TtlaamtwSmmd 

* uimirmirr 


387 George Street, 2 


INDUSTRIES 


doors from Kodak. 
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TW30s Latest and world’s best Twin 
12-watt all-transistor, 240V-A.C. and 
12-18V-D.C. PRE-MAIN AMPLI¬ 
FIER .£122 

W45A: Twin 18-watt pre-main stereo- 
mono deluxe amplifier with all tape 
and other attachments .... £96/10/- 

W38: AM/AM/FM/SW Twin 14- 
watt. pre-main amplifier-tuner with all 

attachments.£129 

W5fc AM/AM/FM/SW Twin 25-watt 
pre-main amplifier-tuner with all at¬ 
tachments and refinements .. . £176 
HF11: Mono AM/SW 7-watt ampli¬ 
fier-tuner with tape attachments, <£48 



Bookshelf 

Speakers, 

20” 

x nr 

x 7” .. 


.. £75 

“Studio” 

floor type. 

30” 

x 24” 

x 7” . . 


.. £137 

“Auditorium” floor type, 36 

” x 30” 

x 8” .. 



.. £230 


Response 60/13,000—16 ohms—25 
watt for Bookshelf Studio 40/15,000 
—4, 8, 16 ohms 40 watt. Auditorium, 
same with up to 60 watt RMS power 


handling. 

STA 15 Amplifier.£116 

Control unit.£78 


SEE R. TV. and H. NOVEMBER and 
DECEMBER ISSUES. 

Speakers: 
’‘Celeste” 
model, 
Compact, 
18”x10i” 
x 61”, 241b, 15 ohms, 15 watts and 
30 watts peak. Bass Unit. Flux 
10,500 with total flux 137,000, Max¬ 
wells. H.F. unit 15,000 and 53,500, 


Maxwells.62 Gns. 

Celeste Tweeters.£16/18/6 

Celeste Drivers.£29/13/4 

K1 Baffles, complete.£75 

Dual 1009 Turntables, 

from.£37/15/0 


All brand s speakers, pickups, 
turntables, cabinets available. 

Write, phone or call tor 
quotation or demonstration . 

6RAMDECK TAPERECORDERS £24/10/* 


ASDIC STEREO SPECIALTY 

166 GLEBE ROAD, GLEBE, N.S.W. 

TEL MW 1014 

BRISBANE AGENCIES 

16 STANLEY STREET, SOUTH BRISBANE, 
QUEENSLAND, TEL 4-5466 


Open Saturday Mornings 


Sentimental Over You.” In these, as in 
all of the numbers on the disc, Dorsey 
shows the velvety smooth trombone 
playing and soundly based big band 
style which enabled him to remain solidly 
successful right through to November 
1956, when he died. 

Musically I would rate this disc high, 
but I cannot be so enthusiastic about 
the quality. The sheet which accompanies 
the disc states that the recording is 
“Ultraphonic High Fidelity” and pro¬ 
mises “brilliant distortion-free sound over 
the entire audio range of 25 to 25,000 
cycles.” Now either I’ve received a bad 
pressing, or somebody’s pulling my leg — 
and I’m rather inclined to think the 
latter is the case. 

This disc was cut in 1944 and is an 
excellent sound job for that time. It is 
not, however, quite deserving of the 
superlatives lavished upon, it by 20th 
Century Fox’s publicity men. Good, yes, 
but first class by today’s standards — 
I’m afraid not. (K.W.J.) 

★ ★ ★ 

WASHINGTON SQUARE — Frank 
Traynor’s Jazz Preachers. “The 
Longest Day,” “Just A Closer Walk 
With Thee,” “Washington Square,” 
“Sweet Patootie.” W&G, Mono. 
WG-E.1758. 

Interest: Trad. jazz. 

Performance: First class. 

Quality: Good. 

The Jazz Preachers are a Melbourne 
group who take their jazz pretty seri¬ 
ously, but, even so, they are apparently 
not averse to having a go at the hit¬ 
parade market with the title number of 
this LP, and, quite frankly, I hope they 
make it. 

Three of the numbers are straight; 
typical Jazz Preachers renditions played 
in their usual closely knit style. The 
title tune is mainly a banjo solo with 
an ensemble chorus around about the 
middle of the tune. In this chorus 
Frank plays some of the finest tailgate 
trombone I have heard for many a day 
and the record is worth having for that 
alone. (K.W.J.) 

★ ★ ★ 

SATCHMO AT SYMPHONY HALL, 
Louis Armstrong and The All 
Stars. Festival, Mono (two record 
set). FL-31,108/9. 

Interest: New Orleans Jazz. 

Performance: Excellent. 

Quality: Good. 

The eighteen numbers on these two 
discs were all recorded at a concert 
presented by Ernest Anderson in Sym¬ 
phony Hall, Boston, on Sunday evening, 
November 30, 1947. The sidemen with 
Louis on these tracks were; Jack Tea¬ 
garden, Barney Bigard, Dick Cary, 
Sidney Catlett and Arvell Shaw. The 
vocals were shared between Louis, Jack 
Teagarden and Velma Middleton. 

In later recordings of Satchmo, par¬ 
ticularly those made in the sixties, there 
is a certain tiredness and repetition 
about many of the solos he plays. In this 
recording, however, Satchmo is at his 
best and his performance equals many 
of the early Hot Five and Hot Seven 
discs for spontaneity and inventiveness. 

For plain enjoyable listening, or for 
historical value, this is a disc worthy of 
a place in any jazzman’s collection. 

When it comes to assessing the quality 
of a recording such as this I always 
have some difficulty. Being a “live” re¬ 
cording, one cannot expect the near per¬ 


fection it is possible to achieve in a 
studio and yet the quality conscious 
listener requires some indication of its 
standard. In this instance I feel that the 
quality is very good — for a 1947 
“live”’ job — but it is somewhat below 
the high standards of the latest record¬ 
ings. (K.W.J.) 

★ ★ ★ 

ROGER BELL and his PAGAN 
PIPERS. “When You’re Smiling,” 
“Candy Lips,” “The Wombat,” 
“What’s The Pitch,” “Honi Soit 
Qui Mallee Root,” “Ain’t It A 
Shame About Marne,” “Dapper 
Dan,” “The Onion Benders Lament,” 
“What Can I Say,” “Hindustan,” 
“It’s Right Here For You,” “You 
Rascal You.” W. and G., Mono. 
WG-B-1704. 

Interest: Traditional jazz. 

Performance: Just fair. 

Quality: Good, average. 

Frankly I found this a rather disap¬ 
pointing recording. From the group line¬ 
up listed in the jacket notes I expected a 
rather polished performance but, instead, 
was treated to something just short of a 
jam session, and not a particularly good 
one at that. 

Perhaps if the group had taken this 
recording home, studied it’s faults for 
a week, and then returned to the studio 
determined to do better, it might have 
been a really good recording. There 
are places, to be sure, where the group 
swings quite nicely and, individually, 
there are some fine performances, notably 
by Jack Varney and Len Barnard but, 
in general, its a little too rough for my 
tastes. 

The quality of the disc is good and 
a nice balance, something not easy to 
achieve with a dixieland group, is main¬ 
tained throughout. (K.W.J.) 

★ ★ ★ 

3 GREAT BANDS (all new recordings). 
Featuring Henry Mancini, A1 Hirt, 
Perez Prado. “Tender Is The Night,” 
“Bluesy,” “Till There Was You,” 
“In A Mellow Tone,” “Blueberry 
Hill,” “Pick Yourself Up,” “It’s a 
Long, Long Way to Tipperary,” 
“The World Is Waiting For The 
Sunrise,” “Caravan,” “I Only Have 
Eyes For You,” “Para Mi,” “L’Hip- 
popotame.” R.C.A. “Dynagroove,” 

Stereo. LSP-2722. 

Interest: Varied jazz to latin. 

Performance: Professional. 

Quality: Excellent. 

Stereo: Good spread. 

The bands and the individual per¬ 
formers on this disc are not new and 
need no introduction. The idea of 
coupling them all on the one disc is, 
however, quite new and, personally, I 
am all in favour of it. 

Henry Mancini — the man behind 
the cool jazz sound in “Peter Gunn” — 
A1 Hirt — a 300-pound bearded giant 
and a “fireball” trumpet player and 
Perez Prado — the “King of the 
Mambo,” are all individuals who could 
stand on their own on any LP. Couple 
them together on the one disc and you 
have the ingredients for infinite variety 
and a musical treat. 

For those jazz enthusiasts who are 
somewhat catholic in their tastes, this 
disc represent an excellent buy since it 
offers modern, cool, New Orleans dixie 
and big band swinging jazz all in the 
one package. The quality*is first class, 
in all ways. (K.W.J.) 
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BRENELL TAPE RECORDER 
AVAILABLE THROUGH RCA 


Messrs RCA announce that they have been appointed distributors in this 
country for the English “Brenell” tape recorders. Illustrated below is their 
first release, the twin track mono recorder Mark 5 type “M.” 

national standards. 


Wow and flutter fig¬ 
ures are as follows: 
Less than 0.25 per 
cent at 1 7-8 ips; 
0.15 per cent at 33 
ips; 0.1 per cent at 
7£ ips; and 0.05 per 
cent at 15 ips. 

This model is also 
available with full 
track heads to 
special order and 
provision has been 
made in the deck 
metalwork for a 
fourth head to be 
fitted if desired. 

The recorder is 
divided into three 
units: The tape 

deck; a power 
supply and bias 
oscillator unit, which is fastened to the 
bottom of the case; the record and playback 
amplifiers, which are mounted on a separate 

rpHE Mark 5 type M is a semi-profes- conlro1 P anel on ,he front of ,he machine ' 
1 sional recorder with a performance and The general layout and disposition of 
many features that are quite outstanding for these units is such that servicing of the 
the price. It is self-contained in a mottled- machine is simplified. The removal of two 
black, plastic-covered wooden case with screws allows the amplifier section to be 


each tape speed on both the record and 
replay amplifiers. 

Record/replay response of the recorder 
is quoted as: 15 ips., 40 c/s to over 20Kc 
plus or minus 3db; 7£ ips., 40 c/s to 18Kc 
plus or minus 3db; 33 ips., 40 c/s to 13Kc 
plus or minus 3db; and 1 7/8 ips., 40 c/s to 
6Kc plus or minus 3db. In our checks we 
found the machine to well and truly meet 
these figures. The above frequency re¬ 
sponse does not, of course, include the 
internal loudspeager. 

Ia , ua , The replay amplifier is equipped with a 
i.e., upper track treble control giving a 12db variation at 

moving left to right. 15Kc and a bass control which gives 12db 

■ " “ variation at 70 cycles. Outputs from the 

replay amplifier are: External amplifier 
(200mV across 50K ohm load), and external 
speaker at 15 ohms impedance. Power out¬ 
put is 2 watts RMS. 

There is an input socket for external 
signals, with an impedance of 1 megohm 
and a sensitivity of 30 millivolts, connected 
to the first half of the replay amplifier. This 
may also be used for low-power, HI-FI 

reproduction of records, etc., if desired. 

In operation the recorder proved smooth 
and easy to use and, in fact, we found it 
did everything the manufacturers claimed 
it would. The instruction manual supplied 
with the machine is, incidentally, one of 
the best we have seen to date. 

In addition to the Mark 5 type M, RCA 
will also be releasing the Mark 5 Series 2, a 
mono unit having fewer features but selling 
at approximately £50 below the type M; 
also the STBI which is a mono/stereo unit 
capable of recording in half track and re¬ 
playing in either half track or quarter track. 
General characteristics of this model are 
similar to the type M and the price is given 
at £269/13/4. 

Brenell also make available, as a separate 
unit, the deck from these recorders and 
RCA plan to make these available in the 
near future. A wide range of head arrange- 


detachable lid. The overall size is 18 x 17 withdrawn, when the leads are long enough ments designed to satisfying most require- 


x 9 inches, the weight 401b. Two sliding 
doors in the rear of the case give access to 
a compartment for microphone and mains 
lead stowage and a panel on which is 
mounted the mains on/off switch, fuse and 
voltage adjuster. 

The tape deck is a twin track, three- 
motor unit of Brenelfs own design, giving 
speeds of 1 7-8, 33, 7i and 15 ips. Two 
interchangeable brass bushes, of different 
diameters, are provided for fitting on the 
capstan motor spindle, the smaller giving 
the first three speeds and the larger the last 
three. A three-position speed control on the 
deck is marked for both ranges. 

Other controls include a record/off/play¬ 
back switch with a safety interlock to pre¬ 
vent accidental selection of “record”; a 
pause button which disengages the tape 
from the capstan, a superimpose button 
which lifts the tape from the erase head; 
and a fast forward/rewind switch which 
can be operated only when the R/P switch 
is in the centre (off) position. Also in¬ 
cluded is a tension control which enables 
extra braking to be applied to the take-up 
spool on rewind. 

The maximum spool size for the standard 
deck is 8 j inches, but modified decks, cap¬ 
able of handling the 10i-inch N.A.B. spools, 
are available to order. Rewind speed is 
1,200 feet in 45 seconds. Braking is posi¬ 
tive, but not vicious, and there is no tape 
spillage, even when the unit is switched 
rapidly from fast forward to rewind. 

There are separate heads for erase, record 
and playback, the R/P heads having inde¬ 
pendent azimuth adjustment. A digital rev. 
counter tape position indicator, driven from 
the take-up spool spindle, completes the 
deck assembly. Track sense is to inter- 


to allow it to be examined with the deck 
and power supply still in the case. 

The recording amplifier has separate input 
sockets for microphone and radio/gram, 
each with its own gain control, to enable 
programs to be mixed. The impedance of 
the microphone socket is 2 megohms, with 
a sensitivity of 2 millivolts. The impedance 
of the radio socket is 500IC ohms and the 
sensitivity is 200 millivolts. A four-position 
switch selects the correct equalisation for 


ments will be available with these decks. 
The price of the deck including a U/T 
erase head and an U/T record/playback 
head is quoted at £54/17/. 

The Mark 5 Type M is priced at 
£219/5/4 and any further inquiries on 
this or the other machines listed should be 
directed to Messrs RCA of Australia Pty. 
Ltd., 221 Elizabeth Street, Sydney, or their 
branch offices in all capital cities of Aus¬ 
tralia. (K.W.J.) 


MODEL ROCKETRY 

(THE NEW SPACE-AGE HOBBY) 


ASTRON MARK KIT: The excellent kit for the 
beginner. Easy to build, and acquaints the 
rocketeer with the methods of parachute recovery. 
A BEAUTIFUL PERFORMER. Kit comes com¬ 
plete with assembly instructions and engine. Only 
12/6 ea. (Plus 2 - pack and rail.) 


ASTRON MARK 


ASTRON SCOUT KIT: A high performance light¬ 
weight rocket. Flies over 1200ft at speeds of up 
to 300 m.p.h. Recoverable for further flights. Kit 
comes complete with engine, assembly instructions 
and report on model rocket stability. Only 10/6 
ea. (Plus 2/- pack and rail). 


ASTRON SCOUT 


Send 2/9 for our rocket 
supplies catalogue 


SEND TO: 


MODEL ROCKETRY 


173 WATTLE STREET, 
BANKSTOWN, N.S.W. 
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SURPLUS STOCK 
SALE OF 100 
GERMAN IMPORTED 
MICROPHONES ON 
ADJUSTABLE HEIGHT 
FLOOR STANDS 


Frequency Response: 

30-10,000 cycles + 3db 

Input Impedance : 

200 ohms 

Sensitivity : 

0.08 mv ub 

These microphones 
incorporate the dynamic 
movement in the base. About 
40 of the quantity offered 
have a frequency response of 
30-15,000 cycles. 

(Model illustrated). 

A wonderful opportunity to 
obtain a truly professional 
microphone for £9.17.6 
including certified postage. 
No guarantee or 
correspondence at this price 
but all units checked 
before despatch. 

FIRST IN - FIRST SERVEDI 





CHEQUE OR POSTAL NOTE TO 


JOLYON INDUSTRIES PTY. LTD. 

30 MIOWERA ROAD 
NORTH TURRAMURRA N.S.W. 
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SIX-TRANSISTOR KITSET 


Home constructors and others requiring a most reasonably priced tran¬ 
sistor portable radio will, no doubt, be interested in the recent release by 
Messrs National Radio Pty. Ltd. of the “Transistor Six,” illustrated below. 



'T'HIS new portable is being offered as a 
A “do it yourself” kitset at the low price 
of £.10/19/6 or, for an extra £2, can 
be had purchased ready wired. As a kit¬ 
set, the unit is supplied complete with 
printed instructions, circuit diagrams, print¬ 
ed circuit board layout, etc. This should 
make the job of assembling the unit a 
relatively easy one for those who are 
reasonably familiar with electronic com¬ 
ponents. 

The six transistors in the receiver are 


used in the following 
configuration: mixer, 

two IF stages, audic 
driver, and push-pul 
output stage. Powei 
output is not giver 
but should be in the 
vicinity of 400 milli¬ 
watts. 

The receiver is 
i housed in an attrac¬ 
tive plastic cabinet 
which is available in 
colours of blue, red 
or yellow to suit indi¬ 
vidual tastes. The 
dial on the unit in 
our illustration is cali¬ 
brated for N.S.W. 
stations, but dials to 
suit all other States 
are available on re¬ 
quest. The carrying handle is spring 

mounted to retain it snugly against the 

case when not in use. 

Tested in our laboratory we found the 
unit performed extremely well for a six 
transistor radio, but was a little short of 
the performance we can achieve from our 
own “Transporta Seven.” This is to be 

expected, however, and, for city and 
suburban listening, it would be more than 
adequate. 

Readers interested in further details or 
in obtaining one of these units should con¬ 
tact Messrs National Radio Pty. Ltd., of 
332 Parramatta Road, Stanmore, N.S.W. 
(K.W.J.) 




Messrs Electronic Developments, 
of 232 Flinders Lane, Melbourne, 
are providing generously for home 
constructors, in the way of metal 
boxes, metal chassis, and panel 
labels of various types. 

PICTURED above are a couple of typical 
A amplifier chassis, with sloping front 
panels and finished in silver-grey hammer- 
tone. Also shown is a typical base and 
cover, finished in blue hammertone and fit¬ 
ting together to make a neat self-contained 
equipment box. 

At the right, is shown a group of typical 
labels, just four of many which Electronic 
Developments have in stock. A couple of 
those shown are for “Radio, Television and 
Hobbies” projects, but labels are also avail¬ 
able for Mullard and Philips designs and 
some originated by Electronic Develop¬ 
ments themselves. 

Labels submitted for our inspection in¬ 


cluded a blue ano¬ 
dised finish, gold on 
black and black on 
gold. 

Special care is 
taken to see that 
holes in labels and 
chassis correspond 
closely, to minimise 
fitting difficulties. 

In addition to basic 
metalwork, the com¬ 
pany carries very 
large stocks of high- 
quality components, 
available on an indi¬ 
vidual basis or made 
up into kits. An 
idea of what is available can be obtained 
from recent advertisements, including the 
one on pages 72 and 73 of this issue. 

Price details and further information can 
be obtained by personal or postal inquiry. 
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CRC 2.26 FLUID 
DISPLACES 
MOISTURE 

The Balfour-Buzacott Division of 
Messrs Email Ltd., announce the 
release of CRC formula 2.26, a 
new compound designed to displace 
moisture in electrical equipment. 

CRC 2.26 is a quite remarkable liquid 
vhich has an extremely low surface tension 
lue to its practically zero “angle of con- 
act.” This means that, when applied to 
t surface which is covered with moisture, 
he new formula spreads itself under the 
noisture, displacing it and forming a mole¬ 
cular film which seals out further ingress of 
noisture. 

Unlike many other corrosion preventa- 
ives, CRC 2.26 is a stable, inert compound, 
ft will not react with, and is harmless to, 
netals, plastics, rubber, paint, lacquer, 
enamels and ceramics, nor will it decompose 
into harmful material. 
In normal use it is non¬ 
irritating and non-toxic 
to humans and it has 
a faint pleasant odour. 

This new formula 
can be sprayed or 
brushed on components 
and assemblies and, 
where there is a major 
moisture problem, an 
entire electrical or elec¬ 
tronic unit may be im¬ 
mersed in the fluid. 
Any method gives good 
protection and the 
compound will not im¬ 
pair the functions or 
tolerances of such 
things as commutators 
and contacts. 

In addition to its 
moisture displacement 
qualities, CRC 2.26 
penetrates rust, scale 
and carbon deposits for 
easy cleaning and also 
acts as a lubricant. It 
is recommended for 
use on such things as 
refrigerators, batteries 
and battery chargers because of the pro¬ 
tection it gives against corrosive gases and 
acid condensations. 

The length of time over which CRC 2.26 
remains effective when applied to a sur¬ 
face is dependent upon the conditions in¬ 
herent in each application but, generally 
speaking, it would protect for many months 
when away from the effects of weather and 
for periods as short as only a few days 
when subjected to the effects of wind, rain, 
direct sun or severe abrasion. 

In order to test the properties of CRC 
2.26 in our own laboratory we attached 
two leads to the terminals of a small tag- 
strip and .immersed the unit in a saturated 
salt water solution. The measured re¬ 
sistance between the terminals immediately 
dropped to a very low figure. Approxi¬ 
mately 30 seconds after spraying the formula 
on the tag strip, the resistance had in¬ 
creased to 10 megohms and, after 40 
minutes, it was in excess of 1000 megohms. 
We felt this to be a most convincing test 
of the product’s abilities. 

CRC 2.26 is conveniently packaged in 16 
ounce aerosol cans, in one and five gallon 
cans, and in 55 gallon drums. Any further 
inquiries on this product should be directed 
to the Australian agents, Messrs Email Ltd., 
13 Market Street, Sydney. (K.W.J.). 



R/C Bridge '63 Sept. 1963 


Case. 1 12 0 

Chassis, tube bracket, plain 

front panel. 2 12 6 

Printed panel. 19 6 

Engraved panel. 2 10 0 

3" CRO 63 June 1963 

Case. 2 17 6 

Chassis, plain front panel, 

Graticule. 5 5 0 

Printed panel. 19 6 

Engraved Panel. 2 10 0 

Audio Signal Generator 62 
Feb. '62. 

Case.. * 2 17 6 

Chassis, plain front panei, 

shields. 2 16 0 

Printed panel. 19 6 

Engraved Panel. 2 10 0 

Sweep and Marker Generator 
June, 1957 

Case. 2 12 6 

Chassis. 3 15 0 

Printed panel. 19 6 

Engraved panel . 2 10 0 

Pattern Generator Jan., 1958 

Case. 1 12 0 

Chassis. 1 10 0 

Printed panel. 19 6 

Engraved panel . 2 10 0 

5.5 and 36 MC Sweep Gener¬ 
ator March, 1961 

Case. 1 12 0 

Chassis . 1 10 0 

Printed panel. 19 6 

Engraved panel . 2 10 0 

Senior VTVM Jan., 1956 

Case. 2 12 6 

Chassis. 2 2 6 

Printed panel. 19 6 

Engraved panel ...... 2 10 0 


Case. 1 17 6 

Chassis. 17 6 

Printed panel . 19 6 

Engraved panel . 2 10 0 

Noise, Distortion and Millivolt 
Oct., 1962 

Case. 2 12 6 

Chassis and stand off . . 3 0 6 

Printed panel. 19 6 

Engraved panel . 2 10 0 

Electronic Switch Dec., 1962 

Case. 1 12 0 

Chassis. 2 7 6 

Printed panel . 19 6 

Engraved panel . 2 10 0 

Plus 121% Sales Tax 


ALL GOODS PLUS FREIGHT. 
SLIGHTLY HIGHER FROM 
AGENTS: 

McKinnon Nicholls Pty. Ltd., 

290 Rae St., NORTH FITZROY, 
VIC. Tel. 48-4669. 

★ 

Gerard & Goodman Limited, 

192 Rundle Street, ADELAIDE. 
8-0242. 

★ 

Homecrafts Tasmania, 

199 Collins Street, HOBART. 2-2711 

★ 

Pakbar Pty. Ltd., 

38-44 Stone St, WEST PERTH. 
Tel. 28-2431. 

★ 

Martin de Launay Pty. Ltd., 
Darby St, NEWCASTLE. B4741. 

★ 

Broadway Electronics Pty. Ltd., 
52a Keira St., WOLLONGONG. 
2-1402. 

★ 

D. Irvine & Co., 

401 George St, BRISBANE. 2-4310. 


“OXFORD” 

INSTRUMENT CASES, CHASSIS AND PANELS 

Bench VTVM Jan., 1959 


Manufactured by: 

HEATING SYSTEMS PTY. LTD. 

97 MARRIOTT STREET, REDFERN, N.S.W, 
69-3764 69-7616 
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Latest “R. T.V. & H ” 
AMPLIFIER/TUNER 
as featured December 


The latest "Playmaster" design is now available 
a* Magrath's as a Complete Kit or fully Wired, 
Built and Tested! The unit is a combination 
of the Programme Source No. 2 Tuner and the 
Unit No. 4 Amplifier. The dial assembly Incor¬ 
porates the main call signs from all other 
States plus kilocycles, also a beautifully designed 
and etched front label that gives the unit a 
fully professional appearance. 

Box, chassis and panel £4/12/- 

Eetched label (gold-black letters) £2/5/- 

Complete dial kit, includes glass 
assembly instructions, etc. £1/15/- 


Magrath's No. 1 
January Meter special 
. . . Level indicator 

403 B. Odb. 130 uA, 
F.200 uA dc. Price 
35/3 (including Sales 
Tax). 


Magrath's No. 2 Janu¬ 
ary Meter Special 
. . . Stereo balance 
. . . +100 uA—100 uA 
. . . price 26/3 (in¬ 
cluding Sales Tax) 


Magrath's No. 3 January 
Meter Special . . . Level 
indicator . . . Odb. 130 uA, 
F200 uA . . . price 23/6 
(including Sales Tax). 


Magrath's No. 
4 January Meter 
Special 

Stereo b^danco 
+ 100 uA 100 
uA . . . price 
16/3 (including 
Sales Tax). 


£13/8/ 


X IOOO 

ENGINE RPM 


MAG RATH & CO. P T Y. 

LONSDALE STREET. MELBOURNE, VICTORIA, PHONE 


AMPLIFIER 
KIT 

SETS . . , 

"MULLARD" 
STEREO 44 
AMPLIFIER KITS . . 


£29 


These are the complete kit sets fully illustrated assembly books 
tool (all you need to know is how to read). The price of £29 in¬ 
cludes 5 valves, Sales Tax and brand known parts. This model is 
also available fully wired, built and tested at only £35.. . 

"PLAYMASTER" No. 3 AMPLIFIER KIT 

As featured in "R., TV & H." January, 1961 issue . . . there are only a 
few of these kits on the MAGRATH stock shelves. (For further 
details of unit please write etc.) 

"PLAYMASTER" No. 4 AMPLIFIER KIT 

This "Playmaster" Unit No. 4 Amplifier gives greater power output 
(18-20 watts), this makes this model highly suitable for the latest 
ceramic and crystal, high and low output pick-ups. (Prices on ap¬ 
plication). 


"T.M.K." MULTITESTERS 

Model 500 

As illustrated, giving High Sensitivity—30,000 
ohms/V. D.C. . 13,000 ohms/ V. A.C. 

Rugged construction, wide measuring ranges. 
£ 15/16/- including Sales Tax. 

Model 200H 

High sensitivity — 20,000 ohms/V. D.C. . . . 
1C,COO ohms/V. A.C. Rugged construction — 
pocket size— lightweight. £5/17/- including 
Sales Tax. 

Model TP-5S 

High sensitivity — 20,000 ohms/V. D.C. 10,000 
ohms/V. A.C. 3ins meter, handy pocketable 
size. £9/3/- including Sales Tax. 


TACHOMETERS 

This is our January special for 
the CAR ENTHUSIAST-HANDY¬ 
MAN ... we at Magrath’s again 
have these TRANSISTOR TACHO¬ 
METER KITS, available for 4 and 
6 cylinder cars, in 6 or 12 volt 
Kits and on these Kits you 
can have freight free, too! This 
Kit design comes from the 
"Philips" Miniwatt Digest. 


These Transistor Tachometers are also 
available with both Negative and Positive 4 S' 

earths! Meters are available (separately if required,) | 
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AMATEUR BANDS WITH BILL MOORE 


ITU SPACE RADIO CONFERENCE 

The Space Radiocommunication Conference, convened in Geneva by the 
International Telecommunication Union, concluded on November 8th, 
1963. After deliberations lasting five weeks agreement was reached on 
the allocation of Radio frequencies for outer space activities. 

By Pierce Healy, VK2APQ* 


the electron density in the earth’s atmosphere 
and in outer and deep space is of great 
significance.” 

The Soviet Union recounts briefly the 
history and significance of its lunar rocket 
flights and of the automatic inter-planetary 
station “Mars 1” which made it possible 
“for the first time, to establish two-way 
radio communication with an interplanetary 
station located at a distance of 106 million 
kilometres from the earth.” 

Looking to the future, the U.S.S.R. says: 

“There are still many interesting and import- 

HE purpose of this conference was to the United States participation in a com- ant investigations to be carried out in space, 
set aside for the use in space research, mercial global communication system to be “Extensive research will no doubt be 

space communication and radio astronomy, established as expeditiously as possible in made during the forthcoming period of 

portions of the radio frequency spectrum in co-operation with other countries.” minimum solar activity in 1964-1965. This 

the very high and ultra high frequency In the field of international co-operation series of scientific research will also extend 

bands. the United States recalls that the Soviet to the space area nearest the Earth. 

The conference was presided over by Mr Union and itself have agreed upon co- “A number of important problems con- 

Gunnar Pedersen, of Denmark, and was operation of three fields of space activity: nected with intercontinental relays of tele- 
broken into a number of Working Groups Co-ordinated launching of meteorological vision transmissions and the establishment 
of the three main substantive committees, satellites and the exchange of data; co- of world wide radio communications, with 
These committees included: Committee 4 ordinated launching of satellites to map the more accurate weather forecasts over the 
(Technical), which, under the chairmanship earth’s magnetic field; and experiments in entire surface of the world, will be solved 
of Mr Erik Esping, of Sweden, was princip- space communication by means of a passive with the help of artificial satellites of the 
ally responsible for examining technical pro- reflector satellite of the ECHO type. Earth. 

gress in the use of radio for the space and The Soviet Union, in its paper, deals “Optical telescopes placed beyond the 
radio astronomy services and examining the with its plans and progress under the Earth’s atmosphere will make it possible 
technical criteria for their operation; Com- general heading of space research, and to compile maps of the stellar sky in the 
mittee 5 had Mr W. Klein, of Switzerland, describes them under the following four various parts of the spectrum and to take 
as its chairman, and was mainly concerned fields of activity: Investigation of the physi- X-ray photographs of the Sun and stars.” 
with proposals for the allocation of fre- cal properties of space in the vicinity of the Other papers providing background infor- 
quency bands for space radio-communication earth; investigation of the moon and of the mation to the conference were submitted 
and for radio astronomy; Committee 6, earth-moon space; investigation of planets by Italy, which describes the activity of 
whose chairman was Mr Juan Autelli, of in the solar system and inter-planetary space; the Telespazio ground station at Fucino; 
Argentina, revised the Radio Regulations in and medical and biological research on the Federal Republic of Germany which 
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gives its plans for the ground station it is 


W.I.A. YOUTH RADIO CLUBS 


light of the Conference’s decisions on the conditions for manned space flight. 

allocation of frequencies. On space in the vicinity of the earth, the building near Raisting in Upper Bavaria 

Proposals and the background informa- U.S.S.R. says: “Magnetic measurements Japan which is also to have ground faci 
tion papers were put before the Conference made by satellites and rockets have thrown lities at a site about 100 km. north-easi 
by various delegations. These included two considerable light on the problem of the of Tokyo; Denmark, Norway and Sweden 
new summaries by the United States and origin of the magnetic field of the earth as which through the joint Scandinavian Com- 
the Soviet Union of their respective coun- W ell as G f the sources of magnetic anoma- mittee for Satellite Telecommunications set 
tries progress and plans in outer space ij es . up in January, 1962, have decided to con- 

activities. “From the standpoint of radio propaga- struct a receiving station 25 miles south 

The United States paper spoke of lunar tion an( j radio-communication, research into of Gothenburg by the middle of 1964, and 
and planetary probes, orbiting observatories, 
meteorological satellites, manned space ex- 
ploration and communication satellites. 

The United States envisages three kinds 
of orbiting observatories. The first Orbiting 
Solar Observatory was launched in March, 

1962, and upwards of 20 Orbiting Geo¬ 
physical Observatories to help evaluate the 
hazards of space to manned space flight 
are expected to be launched in the 1964- 
1965 period. Orbiting Astronomical Observa¬ 
tories are also planned for the period 1965- 
1968 to make observations of the stars and 
other celestial bodies. 

The Tiros meteorological satellites pro¬ 
gram will be followed by another called 
Nimbus, in which two satellites a year will 
be launched to obtain a full picture cover¬ 
age of daytime cloud cover. “Studies are 
under way to determine the feasibility of a 
‘synchronous’ (24-hour) orbit meteorological 
satellite system. It would include instru¬ 
mentation that would be commanded from 
earth and, therefore, could allow viewing 
and tracking of storms of interest. It would 
supplement rather than replace Nimbus. 

Referring to the technical aspects of com¬ 
munication satellites, the United States says: 

“However, of equal importance to the 
successful implementation of a global satel¬ 
lite system are the international organisa¬ 
tional arrangements which must be made. 

United States recognition of this significant 
factor is reflected in the Communication 
Satellite Act of 1962, approved in August, 

1962. This Act is designed to provide for 


*News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 

Radio, Television & Hobbies, January, 7964 


The Illawarra Youth Radio Club was 
formed 12 months ago by three Illawarra 
amateur radio operators, with the assistance 
and sponsorship of the Dapto Rotary Club. 

Premises were made available by the 
Dapto Showground Society and full support 
to the scheme was given the New South 
Wales Division of the Wireless Institute of 
Australia. 

Initial membership was high, some 30 
boys enrolling in the first few weeks, at 
the present time there is a strong member¬ 
ship of 20 with newcomers always appear¬ 
ing. 

The club, with its headquarters and main 
interests in the Dapto area, is run along 
the lines recommended by the W.I.A. and 
the syllabus set down for organised instruc¬ 
tion is followed almost implicitly. 

So far, two boys have passed their 
elementary examinations with high passes, 
several others are eager to sit. However, 
although the club committee is anxious to 
press on to the more advanced stages, the 
end of the school year has made school 
studies paramount. 

In June, 1963, application was made for 
an amateur transmitting licence and the 
call-sign VK2II was subsequently allotted. 
Work on a suitable transmitter was com¬ 
pleted by Jack Williams, VK2ZCX, at the 
end of October. The welcome assistance of 
interested manufacturers made possible a 
versatile transmitter of excellent design 
and incorporating some unusual features. 
With an input of 60 watts on all high 
frequency amateur bands, crystal or variable 
frequency control is available. 


The first real workout for the transmitter 
was during the Scout Jamboree on the Air, 
when the Illawarra Youth Radio Club set 
up their equipment in the Shellharbour Scout 
Hall for the weekend. Scouts from all dis¬ 
tricts in the Southern Illawarra area were 
catered for; several troops camped at the 
site overnight. The antenna was a “V” 
beam erected with the assistance of Senior 
Scouts on 40-foot high poles. 

In conjunction with two metre mobile 
equipment loaned by Ian Hopkins, VK2ZIH, 
a total of 58 contacts were made. 

Both Scouters and club members expressed 
their satisfaction with the manner in which 
the weekend was organised. 

At the First Annual Field Day of the 
Illawarra Section held in November, Club 
members took an active part and the Club 
station VK2II operated portable from the 
field-day site. 

Unfortunately the premises at present 
being used for club activities are not suitable 
as a transmitting location and much effort 
is being expended in the search for a better 
location which would enable VK2II to be on 
the air regularly. 

Club activities are organised by a com¬ 
mittee which includes a representative of the 
Dapto Rotary Club the original sponsors. 
The Amateurs concerned are: Jack Williams 
VK2ZCX instructor, Ian Hopkins VK2ZIH 
secretary, and Don Fisher VK2AFD vice- 
president. 

Full details of the club can be obtained 
from the Publicity Officer Don Fisher, 25 
Kapooka Avenue, Dapto. Phone Dapto 444 
or during business hours: Woll. 2-1165. 
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BRAND NEW ROLA SPEAKERS 

6 inch with Transformer. 27/6 each 

8in with Transformer. 35/ ? eac T 

12 inch with Transformer. eacn 


SPECIAL HEW YEAR CLEARANCE OF ODDMENTS 

Carton of over £5 worth of parts for 
ONLY £2/-/- 


Pye Reporter Radio Telephones Ex-Cabs, Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £15/10/- each. 


S.T.C. THERMO RELAYS 

2,000 ohms + 500 ohms + 500 ohms. 9/6 each. 


Jack Panels containing 10 Phone 
Jacks. 12/6 each._ 

7 Pin Sockets and Shields. 2/ each. 

ALARM BELLS 

240 volt with Dual 6-inch Belli. 
Make your own burglar alarm. 

Only 30/ each. 


SMALL PHONE JACKS 

Suit Standard P.M.G. Phone Plugs. 
2/ each. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1.500 elec- 
trodei. Weight of case 781b. 15 packets 
per case. 

TOP GRADE PRISM 
ASSEMBLIES 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 

^” rf TO CLEAR 

9 pin Valve Cans 1/ each 

Hand Microphone with Press to 

Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

1/- ea. 

Pots, 120K. 1/6 each 

Pots, 100,000 ohms. 1/6 each 

Pilot Lamp Holders. 6d each 

VR92 Valves. 2/ each. 

Genemotors, input 12V, 1.200V, 

200 MA output. £ 1 / 10 / each. 
Range Finders. £4/10/ ea. 

12SK7 Valves. 2/- ea. 

6F5 Valves. 2/6 ea. 

Oil Filled Condensers. 

.1 4- .1 mfd. 2,000 V.D.C. W.K.G. 
3/6 each. 


High Voltage Plastic CONDENSERS 

.02 Mfd. 5,000 DCW 2/3 each 

.02 Mfd. 3,000 DCW 2/3 each 

.05 Mfd. 3,500 DCW 2/3 each 

.01 Mfd. 5,000 DCW 2/3 each 

7 Pin Hi Insulation Sockets 9d each. 

Tag Strips, 1 doz Mixed. From 

4 Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 

slug 2/ 6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

2 mfd. 200v Block Condensers 1/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

7-pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Headphones, low imp. 13/ 6 pr. 

1 p.c. Resistors, 6,000 ohms 1/ ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms, etc 2/ ea. 

l.R.C. W/W RESISTORS 

25 ohms, 20 Watts .. . . 2/6 ea. 

75 ohms, 20 Watts .. .. 2/6 ea. 

2 ohms, 40 Watts .. .. 2/6 ea. 

50 ohms, 5 Watts .. . . 1/ ea. 

10,000 ohms, 5 Watts .. ..1/ ea. 

METERS 

Paton 0-300 volts A.C. or D.C. 5in. 

37/6 each. 

0-30 amp AC/DC' moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated. 
£ 1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


the United Kingdom which has issued 
new paper describing its experience wit 
the station at Goonhilly Downs. 

Apart from the specific proposals fo, 
allocation of radio frequencies for oute 
space activities and for revision of th 
Radio Regulations to which India has no\ 
added a new set—some countries have no^ 
come forward with more general statement 
of position. 

Thus, Israel, in a proposal t< 
the conference, states, “The position toda; 
is such that satellites, and therefore radio 
communication through satellites, are botl 
the privilege and the exclusive possibilit: 
of the great countries only.” It goes on t( 
say: “The technical progress during th< 
next decade will presumably make it pos 
sible for smaller countries also to have theii 
own satellites and spacecraft ... It i: 
therefore believed that the duty sine qua nor 
of the Space Conference is to abandon 01 
at least modify the present practice of “firsi 
come, first served” frequency assignments 
. . . The present system of individua 
frequency assignments to countries fails 
to ensure later the interests of the less 
developed countries.” To further protect 
these interests it is suggested that “Some 
form of a Space Communications Admini¬ 
stration may be set up entrusted with the 
responsibility for ensuring the global inter¬ 
ests in telecommunications of all Member 
states of the Union. 

A general statement of the position was 
also made by the People’s Republic of 
Bulgaria, the Hungarian People’s Republic, 
the People’s Republic of Poland, the Rou¬ 
manian People’s Republic and the Czecho¬ 
slovak Socialist Republic, which, in a joint 
declaration, associated themselves with the 
proposals for frequency allocations and the 
general ideas put forward by the U.S.S.R. 

In addition, the European Broadcasting 
Union, which is an observer at the confer¬ 
ence, has put forward a document, drawing 
the conference’s attention to the importance 
of making adequate provision for wide¬ 
band television circuits. 

TOTAL ALLOCATIONS 

The conference, attended by more than 
400 delegates from 70 I.T.U. Member coun-! 
tries, finally allocated, on a shared or exclu¬ 
sive basis, frequencies totalling 6,076.462 Me 
for the various kinds of space services, 
2,800 Me of which are for communication 
satellites on a shared basis with other ser¬ 
vices. These allocations required the revision 
of the Table of Frequency Allocations which 
is the heart of the Radio Regulations, the 
basic document governing the operation of 
radio throughout the world, which was last 
revised by the Geneva Radio Conference 
of 1959. 

Thus, while at the 1959 conference only 
about 1 per cent of the frequency spectrum 
was made available for outer space, about 
15 per cent has now been made available. 

One of the most important Resolutions 
deals with space vehicles in distress or 
emergency, noting that the frequency of 
20,007 Kc has been set aside by the Confer¬ 
ence for this purpose and resolving that 
for the time being the distress signal used 
by ships, or aircraft (SOS in radio tele¬ 
graphy and MAYDAY in radio telephony) 
should also be used by spacecraft. 

Another Recommendation was addressed 
to the International Radio Consultative 
Committee pointing out that “The use of 
satellite transmissions for direct reception 
by the general public of sound and tele¬ 
vision broadcasts may be possible in the 
future” and urging the C.C.I.R. to expedite 
its studies on the technical feasibility of 
broadcasting from satellites. Thus, an 
important step has been taken toward the 
future possibility of the general public being 
able to receive radio and television pro¬ 
grams in their own homes direct from 
satellites. 

A further Recommendation called on the 
forthcoming I.T.U. Aeronautical Conference 
to provide high frequency channels (bands 
between 2,850-22,000 Kc) for communica¬ 
tions for the routine flight of transport 
airspace vehicles flying between points of 
the earth surface both within and beyond 
the major part of the atmosphere. 
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Finally, a Recommendation was adopted 
ecognising “that all Members and Associate 
Members of the Union have an interest 
n and right to an equitable and rational 
ise of frequency bands allocated for space 
communications” and recommending to all 
.T.U. Members and Associate Member 
States “that utilisation of the frequency 
■pectrum for space communication be sub- 
ect to international agreements based on 
)rinciples of justice and equity permitting 
he use and sharing of allocated frequency 
3ands in the mutual interest of all nations. 

ALLOCATIONS OF INTEREST 

The following extract from the frequency 
able lists the allocations close to Amateur 
Service Allocations or within the band 
coverage of receivers used by some short¬ 
wave listeners. 

15,762-15,768 Kc—Space Research (shared). 
18,030-18,036 Kc—Space Research (shared). 
10.005-30.010 Me—Space Research and 
Space Satellite Identification (shared). 
37.75-38.25 Me—Radio Astronomy (shared). 
73.00-74.6 Me—Radio Astronomy (exclu¬ 
sive). 

136- 137 Me—Space Research (Telemetering 
and tracking) (shared in Regions 1 and 3, 
exclusive in Region 2). 

137- 138 Me—Meteorological-Satellite, Space 
Research (Telemetering and tracking). 
Space (Telemetering and tracking) 
(shared). 

143.6-143.65 Me—Space Research (Tele¬ 
metering and tracking) (shared). 

149.9- 150.05 Me—Radionavigation-Satellites 
(exclusive). 

267-273 Me—Space (Telemetering) (shared). 

399.9- 400.05 Me—Radio navigation Satel¬ 
lites (exclusive). 

400.05-401 Me—Meteorological - Satellites 
(maintenance telemetering) Space 
Research (Telemetering and tracking) 
(shared). 

401-402 Me—Space (Telemetering) (shared). 
460-470 Me—Meteorological - Satellites 
(shared). 

1400-1427 Me—Radio Astronomy (exclu¬ 
sive). 

2290-2300 Me—Space Research (Telemeter¬ 
ing and tracking in deep space) (shared). 
2690-2700 Me—Radio Astronomy (exclu¬ 
sive). 

3400-4200 Me—Communication - Satellites 
(Satellite-to-earth) (shared). 

5670-5725 Me—Space Research (Deep 

Space) (shared). 

5725-5850 Me—Communication - Satellites 
(Earth-to-satellite) (only in Region 1 and 
shared). 

8400-8500 Me—Space Research (shared in 
Regions 1 and 3, exclusive in Region 2). 
10.68-10.7 Gc — Radio Astronomy 
(exclusive). 

Note:—Region 1 comprises roughly Europe, 
Africa and the Middle East, Region 2 
comprises the Americas and Region 3 
comprises Asia and Australasia. 

On the occasion of the Conference, the 
International Amateur Radio Club 
(I.A.R.C.), which is located on the pre¬ 
mises of the I.T.U. Headquarters building 
on the Place des Nations, organised a two- 
day international |Convention (Hamfest) on 
Saturday and Sunday, October 19 and 20. 
Although not an official I.T.U. or Confer¬ 
ence activity, all participants at the Confer¬ 
ence were invited to take part and radio 
amateurs from many parts of the world 
were present. The Convention opened at 
the I.T.U. headquarters 10 a.m. Saturday, 
and on Sunday from 2 p.m. to 6 p.m. 
the Club station, 4U1ITU, was in operation. 

WIRELESS INSTITUTE ACTIVITIES 

Following the conclusion of the Space 
Frequency Conference at Geneva details 
were received by Federal Executive of the 
Wireless Institute of Australia, from Arthur 
Tinkler VK3ZV, accredited representative of 
the Institute with the Australian Delegation, 
of the results of the deliberations in respect 
to the 144 Me Amateur Band. 

In a memorandum to Federal Councillors 
the following information was released for 
publication: 

The Final Plenary session of the Confer¬ 
ence agreed that (a) the 144-146 Mc/s 


segment be retained for use by the Amateur 
service on a world-wide basis, (b) the 146- 
148 Mc/s segment be retained for use by 
the Amateur Service in Region 3 and (c) 
footnote 279 of the Geneva Conference 
1959 has been withdrawn and replaced by 
footnote 279A which authorises the use of 
the 144-146 Me segment for artificial space 
satellites of Amateur origin (i.e* the Oscar 
project). 

FEDERAL CONVENTION 

Preparations are being made for the 
twenty-eighth Federal Convention to be held 
in Adelaide during Easter, 1964. Agenda 
items are being prepared by Federal Coun¬ 
cillors in all Divisions and Institute mem¬ 
bers are requested to forward details of 
any subject which they think should be 
discussed at the convention, to their Divi¬ 
sional Secretary for inclusion on the 
agenda. 

NEW SOUTH WALES DIVISION 

Over 70 members attending the November 
meeting of the New South Wales Division 
at the Wireless Institute Centre, Crow’s Nest, 
heard Berry Beresford VK2ABB give an 
excellent lecture entitled “Transistors in 
Communications Receivers.” 

This very interesting lecture was illustrated 
by slides and explained the construction of 
a typical communication receiver in de¬ 
tail. 

Starting with the RF and Mixer circuits it 
was followed by an IF circuit incorporating 
mechanical filter, noise limiters, AGC and 
audio systems. Tnese were discussed and the 
advantages and disadvantages of a tran¬ 
sistor receiver evaluated. Berry also pre¬ 
sented a design for a crystal controlled 
converter band switched to cover 40 and 
80 metres. 

This converter could be used ahead of a 
BC 453 command receiver for mobile 
operation. 

Arrangements have been made to record 
this lecture which, complete with slides will 
be availabe from the Divisional Tape 
Service Library. 

The lecture set down for the January 
meeting will be given by Arie 
Bles VK2AVA, the subject Single Side-Band 

ANNUAL CONVENTION 

The New South Wales Division’s Annual 
Convention will be held on Sunday, Janu¬ 
ary 26, 1964, at the Divisional transmitting 
station site at Dural. 

An interesting program has been arranged 
and in addition to the usual mobile events, 
competitions are being organised for the 
ladies and children. 

The day’s events will commence with an 
All Band Mobile Scramble. Rules as follows: 
Frequencies:- All Amateur Bands HF and 
VHF. 

Times: 0930 until 1030 hours. 

Starting Point: At least 15 miles by road 
from VK2WI. 

Scoring: Each contact must include the 
exchange of a five-figure number, con¬ 
sisting of; readibility report, signal 
strength report, and a three-figure serial 
number starting with 001 for the first 
contact and 002 for the second, etc, 
A station may be worked only once on 
each band used. 

Points: (a) For each contact with another 
mobile station—3 points. 

(b) For each contact with a fixed station- 

1 point. 

(c) For late arrival at VK2WI, deduct one 

point for each minute after 10.45 a.m 

Logs are to be headed with the contestant’s 
call sign, starting point, car registration 
number and input power. Logs are to be 
handed in on arrival at VK2WI and the 
time will be recorded by the contest judges. 
Efficiency Test: At the conclusion of the 
Mobile Scramble, contestants or anyone with 
mobile installation may proceed to allocated 
areas where the Field Strength of their 
transmitting equipment will be checked. An 
equation will then be applied relating to 
Field Strength and Input Power. From this 
an Efficiency Factor or Factor of Merit 
will be evaluated. 

Other contests will include: 144 Me 


GELOSO 



“Amplivoice” 

NEW TRANSISTORIZED 

Power Megaphone 
and Portable Public 
Address System! 

THE HIGHEST QUALITY IN 
THE FIELD FOR 

• Sporting Events 

• Fairs and Conventions 

• Air Terminals 

• Public Announcements 

• Life Saving Clubs 

• Building Construction 

• Railroads 

• Scouting and Hiking 

• TV and Movie Production 

The "Amplivoice" has a range up 
to 1,000 yards depending on the 
terrain. The dynamic cardiod 
microphone gives distortion free 
penetrating voice reproduction un¬ 
surpassed in the loud hailer field. 
No volume control necessary — 
simply raise or lower your voice. 

Price £35/157- 

retail 

TRADE ENQUIRIES INVITED 


WILLIAM 


WILLIS 


& Co.Pty. Ltd. 


Manufacturers and Importers 

428 ELIZABETH STREET, MELBOURNE, C.l 
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ILIJL* 

HAM COMMUNICATION 
RECEIVER BCR 62 



4 BAND All WAVE KEENER 

Ranee of Receiver Frwoenda® 

Main Tnaert Band 1. 0.55-1.6 M.C. 

Band 2. 1.6-4.8 M.C. 

Band 3. 4.8 M.C.-14.J M.C. 

Band 4. 10.5 M.C.-30 M.C. 

Band Spread: M.C. Band a.l. 3.5-3.7 M.C. 

a.2 3.7-3.95 M.C. 
7 M.C. Band b.l. 7.0-7.16 M.C. 

b.2. 7.16-7.33 M.C. 
14 M.C. Band c. 14.0-14.4 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 
Selectivity: —60 db at plus/minus K.C. detuning 
Sensitivity: CS/N 20 db at 10 M.C.) 

£75 cash, tax paid 

NO TERMS AVAILABLE 
TRADE-INS ACCEPTED 


SAKURA CIRCUIT TESTER 

Model TR6S 
Sensitivity: d.c. 20,000 ohms/volt, 
i.c. 10.000 ohms/volt. Ranges — 
d.c. volts: 6, 30, 120, 600, l,200v.; 
a.c. volts.: 6, 30, 120, 600, l,200v. 
D.c. current; 60 uA., 6 mA.. 60 
mA„ 600 mA, Resistance: 10K 
100K. 1M. 10M ohms. Capaci¬ 

tance: 0.001-0.2 uF., 0.0001-0.01 
• uF. Inductance: 30-3.000H. Deci¬ 
bels: Minus 20 to- plus 17 db. CO 
db.-—0.775v.—600 ohms). Dimen¬ 
sions: 4Vain x 6V5»in x 24frin. 

Weight: 1.31b. 

£9/5/- 


FERROCART POCKET MULTIMETER 



Model PT34 

300 uA 


* 7 . * 

• ^ * '' 
/T V a* X- 


movement. 
AC and DC voltages: 
0-10, 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,- 
000 ohms. 


Size: 3V4 x 2 Vi x VA inches. 
Complete with leads. 


57/6 



Crystal Microphones Model BM3 Pen¬ 
cil Type. 507- 

Stand to suit, 15/- extra. 


COMMAND TRANSMITTERS 

Range: 7 to 9 Me., lass Crystal .... £6 



RADIO DIRECTION FINDER 
MODEL 8TA-3D 

This radio direction finder model 8TA-3D is 
a battery operated, 3-band super-heterodyne 
Receiver, incorporating eight transistors and two 
diodes, directional ferrite core antenna, tele¬ 
scoping antenna, signal strength indicator, mois¬ 
ture-proof 4 inches permanent dynamic speaker, 
and trouble free mechanism. 

It is designed primarily as an aid to navigation 
when out of sight of familiar landmarks. 
SPECIFICATION: 

PRICE £32/10 inc. tax. 

Circuit; 8-Transistor 2-Diode Super Heterodyne. 
Frequency; LW 190-410 Kc 

BC 535-1605 Kc. 

SW 1.6-4.8 Me. 

Antenna; Rotary Antenna and Rod Antenna 
Output; Approx. 200 mW. 

Speaker: 4in Permanent Dynamic Speaker. 

Moisture-proof 
Jack: Earphone Jack 

Indicator: Signal Indicator and battery indi¬ 
cator 

Batteries: 4pcs. size "D" cell 

J1S UM-1, Eveready 950 or equivalent 
Cabinet: Metal Cabinet 

Dimensions: 10 5/8in (W) x 9V6in (H) x 6 3/8in 
(D) 

Weight: 4 Kg (8.8 lbs) Without Battery. 




METERS 


MR1P 0-1 Ma. 
Clear plastic case, 
VA in Square face, 
lin hole 32/6 
P22 0-1 Ma. Clear 
plastic case, 1 Vi in 
Square face. IV&in 
hole .. . 35/ 

P22 0-1 Ma. Clear plastic case, 2in Square 

face, l%in hole .37/6 

VR3P Vumeter -20 +3db, clear plastic, 3in 

clear face, IViin hole.45/- 

SR2P Signal meter, calibrated 9/30db, clear 

plastic. Few only.45/- 

VR3P Vumeter — 20 3db, clear plastic, 3in 

x 3 Vi in square £3/17/6 

VR65 Vumeter -20 +3db, black bakelite case, 

3in square.£4/2/6 

M065 0-1 Ma. 3Viin round, black bakelite 

case.35/ 

M065 0-5 Ma. VA in round, black bakelite 

case.35/- 

M065 0-10 Ma. 3Viin round, black bakelite 

case .35/- 

M065 0-1 Amp. AC/DC 3 Vi in round, black 

bakelite case .. 35/- 

M065 0-3 Amp. A C/DC 3 , /4in round, black 

bakelite case.35/- 

M065 0-30 Amp. AC VA in round, black bake¬ 
lite case .35/- 

M065 0-30 volts DC VA’xn round black bakelite 
case.35/- 

RECORDING TAPE 

WELL KNOWN MAKE, BRAND NEW IN 
CARTONS 

Acetate Base, 900ft on 5in reel .. .. 19/6 

Acetate Base, 1200ft on 7in reel .. .. 32/6 

Polyester Base, 1200 ft on 5 3 A in reel .. 40/- 

Acctate Base, 1800ft on 7in reel .. .. 45/- 

Mylar Base, 2400ft on 7in reel .. .. 57/6 

GERMANIUM DIODES 

OA79 + OA81.,. . . 4/6 ea. 


MULTIMETER Model 200H 

20,000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications: 
D.c. volts: 0-5. 
25, 50, 250. 
500. 2,500. 
A.c. volts: 0-10. 
50. 100. 500, 
1 , 000 . 

D.c. current: 
0-50 uA.; 25, 
250 mA. 
Resistance: 0-60 
K ohms; 0-6 
meg. 

Capacity: 0.01- 
0.3 uF. (at 
a.c. 5v.); 
0.0001 - 0.01 
uF. (at a.c. 
250v). 

Decibel: Minus 
20 db. plus 
22 db. 

Output range 
0-10, 50, 100, 
500, and 

1 , 000 . 

Battery used: 
UM3 1.5v. 1 
piece. 

Dimensions: 3 Vi 
x 4Vi x 1 1-8 
in. 

Complete with internal battery, testing-leads and 
prods. Price £5/12/6 Inc. tax. 

NEW~ TRANSISTORS 
IN STOCK 

OC45.14/- OC170 .. .. 17/6 

OC71 .10/- OCI71 .. .. 17/6 

OC74.11/- OC45 . . . . 14/- 



ER22 GERMANIUM 
POCKET RADIO 

Complete with earphones and 
instructions. 

22/6 

Aerial wire to suit. 

4d yd. 

CAR RADIO AERIALS 

5ft Telescopic, 5 section, cowl mount, chrome- 
plated. Suit all cars.45/- 

ALUMINIUM CHASSIS 

5in x 3in x 2in. 6/3 

6in x 4in x 2in. 7/- 

8in x 5in x 2'/ 2 in.10/6 

lOin x 6in x 2'/iin.12/9 

13in x 7in x 2*/ 2 in.12/9 

ALSO LARGE STOCK OF MATRIX BOARD 
AND ACCESSORIES 

CABLES” 

SIX CORE SHIELDED cable P.V.C. covered. 
6 cores of 10/010 copper shield 1/9 yd. 
Available in lengths up to 200yds. P.O.A. 
SINGLE SHIELDED MICROPHONE cable 
P.V.C. covered. 7/0076. Black or Grey, ideal 
for stereo speaker systems, l/6yd. or £7 
per 100yd roll. 

HOOK-UP WIRE. Single Shielded. 1/ yd. 
HOOK-UP WIRE, P.V.C. covered, 10/010. All 
colours, 4d yd. or 30/- per 100yd roll. 

TV RIBBON, 300 ohm. lOd yd. or £3/15/0 
per 10yd roll. Clear or black. 


LATEST W.l.A. CALLBOOK 6/ 
LOG BOOKS 5/6 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS. TRANSFORMERS, ETC. 



RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 


1M7. 


Postage. Parcels 8/6 per order. 
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:ramble, and Hidden Transmitter Hunts on 
14 and 7 Mc/s. 

Full details will be given in the news 
oadcasts from VK2WI at 11 a.m. each 
inday on 3595 kc, 7146 kc and 145 Mc/s. 
Country members visiting Sydney for the 
>liday weekend are reminded of the facili- 
;s at VK2WI Dural for parking their 
aravans. 

NEW COUNCILLORS 

Following the resignation of Roy Parton 
K2KO and Wal Webster VK2EW due to 
essure of business commitments, two new 
tuncillors have been appointed in the New 
mth Wales Division. They are Ivan Agar 
K2AIM and Chas Wilkins VK2ALB, both 
e active and well known on the Amateur 
inds, and will serve as councillors for 
ie remaining portion of the Council’s term 
office. Both retiring members 
ive signified their intention to continue 
• assist in Divisional activities whenever 
Dssible. 

ZONE OFFICERS 

Following the consideration by the New 
DUth Wales Divisional Council of a report 
y the Country Liaison Officer, Frank Pear- 
>n VK2ACQ, it has been decided to re- 
rganise the present system of country zones. 
In a recent broadcast from the Divisional 
ransmitting Station VK2WI, the president 
f the New South Wales Division, Vic Cole 
'K2VL, gave these details. 

The idea is to give the Zone Officers more 
isponsibility, to enable them to be a direct 
nk between council and country members, 
nd in the event of an emergency to co- 
rdinate the activities of W.I.C.E.N. in their 
reas. 

It is with W.I.C.E.N. in mind that the 
eorganisation has been suggested. 

Briefly, the method will be that all zones 
xisting to be deleted and reformed to 
omply with the Civil Defence areas as 
lefined in the Civil Defence map. 

The Zone Officers to be appointed and 
lesignated “Zone Officer Area 1“ or “Zone 
)fficer Area 5” as the case may be, also 
he Zone Officer to be appointed by mem- 
>ers in that zone as it is considered that the 
:ountry members would be more conversant 
vith the requirements and who would be 
nost suitable. The Zone Officer would 
lormally be the W.I.C.E.N. Officer for his 
irea, but if this is not convenient, then he 
:ould delegate another member in that area 
o be the W.I.C.E.N. Officer. 

The new system will come into operation 
Dn January 1, 1964, and will in the case of 
an emergency enable closer co-ordination 
of W.I.C.E.N. in the Civil Defence areas. 

Country members were urged to keep 
heir equipment in such a condition so as 
to be able to provide a communication link 
when required. Arrangements have been 
made to have VK2WI manned 24 hours a 
day should it be necessary and VHF links 
provided to handle any messages either to 
Wireless Institute Centre or Civil Defence 
Headquarters. 

HUNTER BRANCH 

The November meeting of the Hunter 
Branch was held at the Technical College. 
The lecture on Amateur Television was 
given by Des VK2ZDN, Neil VK2ZCU 
and Rodney VK2CN, which covered the 
history, theory and practice of TV trans¬ 
mission. Neil described a method of using 
the local TV signal to scan a slide. Des 
displayed various units concerned with 
generation of 432 Me signals and a closed 
circuit setup with a flying-spot scanner and 
Min TV receiver. Rodney described and 
displayed some very expensive camera tubes. 

Forty-one members and visitors were pre¬ 
sent to enjoy a very informative and in¬ 
teresting lecture. 

SCONE EXHIBITION 

On November 21, 22 and 23, the Scone 
Apex Club held a Hobbies and Crafts 
Exhibition in the Parish Hall, Scone. 
Amateur Radio was represented and a con¬ 
tinuously manned station for 80 and 2 
metres operating under the call-sign 


VK2AWX portable was a highlight of the 
display. 

Because of very severe atmospheric dis¬ 
turbance, the number of contacts was 
limited but nevertheless the Hobby was in¬ 
troduced to many for the first time and 
reintroduced to others. A leaflet on intro¬ 
duction to Amateur Radio and the W.I.A. 
was distributed to all who visited the Stand 
and Q.S.L. cards were given to the junior 
ops. and some not so junior! To make the 
display realistic during the periods of in¬ 
activity, Tas VK2GV provided a mobile 
link from his car back to the hall and first 
class communication was maintained de¬ 
spite the shocking static. All in all this was 
a very successful publicity venture for the 
Hunter Branch and the W.I.A. in general 
and thanks go to those who gave time and 
equipment to make it a success, namely:— 
Keith VK2AKX who organised the display, 
Tas VK2GV, Bill VK2XT, associate mem¬ 
ber Bruce Morley and members of the 
P.M.G. Department without whose help 
there would not have been an antenna for 
80 metres. 

NEW CLUB 

A new Radio Club serving the northern 
coalfields has been formed in Cessnock. 
The club, which should have no trouble 
with equipment, has been sponsored by 
Chris VK2PZ and is closely affiliated with 
the Cessnock Civil Defence Corps. As yet 
no details of operating times have been 
circulated but the new club will operate 
under the call VK2AXC and it is expected 
that they will be active on 80 and 40 
metres initially. If you hear this call on 
the air, please give the Cessnock boys a 
shout. 

BLUE MOUNTAINS SECTION 

The November meeting of the Blue 
Mountains Section held at their club rooms 
in the Council Chambers Lawson, was 


devoted first to a post-mortem on the 
Annual Field Day and secondly to plan¬ 
ning their Ladies Night, an initial venture, 
to be held in December. 

The S.S.B. three-band transceiver project 
by Arie Bles VK2AVA was also discussed at 
length and a number of firm orders for 
chassis were received. It is hoped that ir. 
the New Year a number of these units will 
be in operation. 

CENTRAL COAST SECTION 

Another very successful monthly meeting 
of the Central Coast Section was held in 
November. Thirty members were present to 
hear a very interesting and informative 
lecture by Arie Bles VK2AVA, the sub¬ 
ject:— Single Side-Band Techniques. 

Arie is well known as a S.S.B. operator 
and his lectures have enabled many to 
improve their knowledge and construct 
equipment for this mode of transmission 
and reception. 

Also at the meeting Phil Lcvenspiel 
VK2TX and Doug Pearsall VK2ASA dis¬ 
played some commercial equipment which 
they brought back from the U.S.A. 

An invitation is extended to attend the 
very popular Central Coast Field Day to 
be held at Gosford on Sunday, February 
25, full details next month. 

ILLAWARRA SECTION 

The first Annual Field Day of the Illa- 
warra Section of the New South Wales 
Division was held at the Mount Keira Boy 
Scouts’ camp near Wollongong on Sunday, 
November 10, 1963. 

Very pleasant weather and a most pic¬ 
turesque location together with an interesting 
program made the event one which will 
be remembered by those who attended. 

The first event was a 7 Me Scramble 
commencing at 10 a.m. for mobile stations 
proceeding to Mt. Keira. On arrival visitors 
(Continued on Page 100) 



I.F. 

TRANSFORMERS 

Our* ranqe of quality Intermediate 
Frequency Transformer* covers all frequen¬ 
cies from 50 KC's to 10.7 MC's . . . 
Write or phone for further details. 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury / 
Victoria. ’Phone 49-1017. 



DX NEWS DX NEWS 

is broadcast regularly each SATURDAY at 2230 A.E.S.T. (1330 G.M.T.). 
from 3SR SHEPPARTON, VIC. 1260 kes, 2kw) by the 
NEW ZEALAND DX RADIO ASSOCIATION (INC), 
letters and comments are welcome to BOX 29, TERANG, VIC. 

THE ONLY REGULAR BROADCAST BAND DX NEWS IN THE WORLD 


ALL TRANSISTOR RADIO! 

THE LATEST AMERICAN BOY'S ALL-TRANSISTOR RADIOS. IDEAL 
PRESENT FOR ANY OCCASION. SOLD 6 MILLION OVERSEAS LAST YEAR. 

WE !\OW REPEAT OCR LAST MONTH’S SUCCESS 

POWERFUL! Fully Transistorised Shirt Pocket or Purse Radio, that will brins; in stations 
with loud and clear tone. Has a built-in FERRITE ANTENNA plus built-in LOUDSPEAKER. 
Beautiful non-breakable Case. Actual size 4in x 2 1 in * I '.<*in. Quality engineered. Has 
calibrated tunine dial. Accessories include BATTERY with Jack, EARPHONE and ROD- 
ANTENNA. This wonderful TRANSISTOR RADIO sells for as hixh as CIO 12 . Our 
Volume Purchasing Power allows us to oiler this Tremendous Discount -Bargain for ONLY 
£7/19/, including registered postage, plus SEND 10 for extra shppine costs, if ordered 
COD All Radios are GU ARANTEED new. LIMITED QUANTITY! CAPITAL CITIES ONLY. 
Also SUPPLY of radio parts: Ferrite Ant. M.W. 12. 9, tuning dial 14 6, PLASTIC’ ron- 
breakable case 4in x 2'/?in x P/tin. Ideal for TV-AID desism Oct. R. TV and H. 19 3. 
Speaker 2Uin 12, 6. tarph. i/6 ;tc. Postage 1 6. »rom: 

FUJI DENKI CO., BOX 9, NORTH GEELONG, VICTORIA. 
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SPECIAL PURCHASE OF MANUFACTURER'S STOCK OF TRANSISTORS AND 
TRANSISTOR COMPONENTS ENABLE US TO OFFER TRANSISTORS AND KIT- 

SETS AT A FRACTION OF ORIGINAL COST. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 



TYPE 

XA101 

XA102 

XB103 


NEW ENGLISH MAZDA TRANSISTORS 

5'6ea. 


EQUIVALENT 

OC4S R.F. Transistor . . 

OC44 Osc. Transistor .. 

OC 75 Audio general purpose 


Ducon type SFT 123 equiv. OC74.7/6 ea. 

Available in matched pairs at.15/ paJr 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


NEW VALVES AT BARGAIN PRICES 


866 15/ 

6X5GT. 7/6 

5Y3GT. 9/9 

5Z4G.12/6 

6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1A7GT .9/6 

1D8GT.9/6 

6K8G. 6/9 

6SJ7GT. 9/6 


12K8 .. .. 


1K5G. 

. .. 4/ 

6H6GT 

. .. 2/6 

EK32 .. .. 

. . . . 6/9 

1M5G. 

. . . 4/ 

6K7GT 

. . 7/9 

6SA7GT . . 

.. .. 9/6 

1K7G. 

... A/ 



6SH7 .. .. 

.. .. 5/6 

6C8G . . .. . 

... 3/ 

6U7G 


105G .. .. 


6SS7. 

. .. 8/6 

7C7. 

. . . . 3/6 

1P5G .. .. 

.. .. 2/6 

6H6. 

... 2/6 

78. 

.. .. 7/6 

1C7G .. .. 

.... 3/ 

6SK7. 

. .10/ 

12AU7 . . . . 

. . . . 11/6 


Please 

add postage 

on all 

valves. 



6F6G.10/ 

884.10/ 

12SK7. 5/ 

6B8.10/6 

VR65A . 2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS AT LESS THAN HALF-PRICE 


PHILIPS 4-SPEED 
6v. BATTERY PLAYER 

MONO .. £4/17/6 
STEREO .. £5/17/6 

POST & PACKING, N.S.W. 7/6 
POST 6 PACKING INTERSTATE 12/6 EXTRA 

- - —- Post 2/. 



COLLAR© 4-SPEED 240v. 

A.C. RECORD PLAYER 
MONO .. £5/17/6 
STEREO .. £6/17/6 

POST 8, PACKING, N.S.W. 10/ 

POST & PACKING, INTERSTATE 75/ EXTRA 



DUAL CONCENTRIC 
POTENTIOMETERS 

1 meg + 200K + switch. 

.1 meg -f 5K. 

.5 meg + 10K. p- / 

.1 meg + 20K. >/- CO, 


NEW LORENZ ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20 /- Post and packing 2/-. 


NEW MULTIMETER _ 61/- 

POST EXTRA 

METER 0-lmA 1,000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
- . i. iliPJlimMMWMfes 

* - * • • o—lOv o—250v 

*" * •" 0—50v 0—500v 

.* •. I 4 X « O—250v 0—lOOOv 

^ 'l o—iMA 

oZioT 0—100MA 

.. t; ;■ ;• ©-so* ©-*>*ma 

SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 285 
x 285 with 6.3v filament winding 60mA. 

OC / Plus postage: N.S.W., 

3/6? Int., 5/3. 

NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 

Prim.: 240 volt. Sec. 385 x 385 at 80 

m.A., fil. 6.3 and 5 volt.27/6 

Post: N.S.W. 4/-. Interstate 7/6. 

60 m.A. H.T. Chokes.7/6 

Post 2/-. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

1 /< Per 100. 

Ia/O Postace 1/6. 

EXTENSION SPEAKERS 

New Rola 9x6 speakers in case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 

NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MEG 

500,000 ohms. 
100,000 ohms. 
50,000 ohms. 
5/6 ea. 


WITH SWITCH 
SHORT 
SPINDLE 


2,500 ohms. 
25 k 

500,000 ohms. 
2/6 ea. 


LESS SWITCH 
STANDARD 
SPINDLE 


15.000 ohms. 
l.MEG 

200.000 ohms. 
500,000 ohms. 

5 000 ohms. 
500 ohms. W.W. 
3/6 ea. 


2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 


TAB. POTS. 
(PRE-SET) 


25k. 

250k. 

1 meg. 

2 meg. 
2/ each. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


NEW 4in EXTENSION SPEAKERS 

These speakers are mounted 
in polished cabinets suitable 
for use as intercom, units or 
extension speakers. 

LIST PRICE .. .. £ 6 /-/- 

SPECIAL PURCHASE ENABLES US TO SELL THESE 

UNITS AT 40A Post and packing, N.S.W., 6/9. 

Interstate, 9/9. 



NEW PER-MAG SPEAKERS by Australia's leading 
Manuladurer AT LESS THAN HALE PRICE 

(W# cannot advortito iho name) 

3* in Per Mag . 22/61 POST AND PACKING 

Stn Per Mag. 27/6 y N.S.W. Interest# 

5in z 7ln Per Mag. 32/6j 3/6 4/6 

6 in z 9in Per Mag . 32/6 i 

6 in z 9in Per Mag. Heavy lay. 7/4 

duty, 15 ohm . 38/ f 

8 In Per Mag. 32/6 l 

12in Per Mag. 67/6 7/6 10 /- 

Speaker Transformers for above 
6T, 5T or 7T 10/- 


NEW GARRARD RECORD CHANGERS 


Sapphire SOU hove M been saperoedod. We are oelUag 


These New English Garrard Changers with High Fidelity Cryftol Pkk-ope 
at LESS THAN HALF PRICE. Available Id STEREO at £12/15/. 

POST AND PACKING EXTRA* NJp.W. IS/, OLD., VIC- TAS., 22/6, W.A., SJi., 36/. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos” pick-ups are fitted with GP50 crystal cart¬ 
ridges. sapphire stylus and plastic arm with mounting base .. 11/6 

Post and Packing 2/-. 


HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7.000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions. 

SV^in x 3Viin, with 5/16in : spindle.37/6 

Post, N.S.W. 5/-; Post, Interstate, 8/6. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER, 
4-SPEED F.O.R..£10/15/0 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ per yard. To clear at 25/ per yard. 

Postage and packing N.S.W., 3/6i Interstate, 4/6. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post. N.S.W., 7/6l Inter¬ 
state. 10/. Transformer for above rectifier tapped for 6 or 11 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

As above, 6 or 12 v., at 2 amp, 27/6. Post* N.S.W., 3/6t Interstate, 4/6. Trans¬ 
former for above. 37/6. Post: N.S.W., 3/6; Interstate, 4/6. 


NEW 240V. A.C. MOTORS 

These small motors, size 3in x Jin x 3V4In, are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/ 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pln, 6v. 7/6. I 
Post and Packing 2/. 


NY LEX HOOK-UP WIRE, Single .028, 14/ per 106 yard*. 

Post N.S.W. 5/i Interstate 7/4. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bu*h- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly l.R.C. and include most standard value* from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some Wirt wound. U«t 
price £4/10/ per 100. 

The condensers are in most popular makes and Include mleg ceramic, 
paper and electrolytic In most popular values. 

List price £5/10/ per 160. 

The potentiometers are all current types and Include twitch pot* tod 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers In boxes of 100 mixed vetoes 
20/ Post and packing 2/9. 

Potentiometers, 25/ per do*. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v.. .. 9 6 

70 mfd + 30 mfd 400v. 9 6 

100 mfd -f 200 mfd 350v.12 6 

500 mfd 25v. 2 0 

50 mfd 12v. 2 0 

64 mfd 350v. ^ 6 

16 mfd + 8 mfd 300v W. 7 6 


FOOT 

EXTRA 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


TWIN TELESCOPIC TV AERIALS 

Extends to 36in each section 
can be used singly for car or 
portable radio.20/ 

POST FREE. 



__ £26/17/6 

15 WATT. £19/17/6 

Poet Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

23 Watt by Rail or Air. 

Too Heavy for Port. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 

The 23 Watt Amplifier use* 5 valve* plu* 2 rectifier* Including two EF86 low nolo# valve* as micro¬ 
phone preamplifier and two BL34 valve* In push-pull output. 

AD amplifiers are fitted with Ferguson output transformer* with voice coil tappings of 3 to 15 ohms. 
The 25 watt amplifier can be supptted with that oetpwt transform** tapped from 106 to 600 U 

required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilitie* and ton* control. 

The 15 watt 1* as above but using two 6BQ3 valve* in push-pull output. 

12in speaker for above (10 watt) . *. 67/6 

Crystal Microphones for amplifier.67/6 


NATIONAL RADIO SUPPUES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 


Radio, Television & Hobbies, January, 1964 


99 






















































BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 Per cent sales tax. 

Rcgrinds £1/10/-. 

Ciysta/j for Taxi and Bush Fire Sets also Available. 

We would be very Happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carre/, Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Pty Ltd Messrs - United Radio Distribu- 56 Collins St., HOBART and 
123-12*5 Charlotte St. tors p h- Ltd - 29 St. John St., LAUNCESTON 

BRISBANE ' 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eostgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 




were welcomed by the members of the 
section and the ladies who provided a very 
refreshing cup of tea. 

During the day many novel and keenly 
contested competitions were held for the 
ladies and children as well as those for the 
“mobileers.” 

The main contest results were:— 

7 Me Scramble: 1st, Dave Andrews, 
VK2AWZ; 2nd, Harold Burtoft, 
VK2AAH; 3rd, Vic Cole, VK2VL. 

144 Me Scramble: 1st, Dick Norman VK2- 
ZCF; 2nd, John Simensen, VK2ANO: 
3rd, David MacNaughton, VK2ZVW. 

7 Me Transmitter Hunt: 1st, Dick Norman, 
VK2ZCF; 2nd, Harold Burtoft. VK2AAH; 
3rd, Dave Andrews, VK2AWZ. 

144 Me Transmitter Hunt: 1st, Dave 
Andrews, VK2AWZ; 2nd, Dick Norman, 
VK2ZCF. 

W.I.A. Cup for the most successful com¬ 
petitor: Dick Norman, VK2ZCF, 26 
points: Runner - up, Dave Andrews, 
VK2AWZ, 24 points. 

The day’s proceedings concluded with the 
presentation of many excellent prizes by 
the Divisional president, Vic Cole VK2VL, 
with Eric Fisher VK2DY and Don Rey¬ 
nolds VK2ZRK, on behalf of the lllawarra 
Section thanking the visitors for their 
attendance and expressing the hope that 
they would see them again at the 1964 
Field Day. 

The committee and members of the 
lllawarra Section extend their sincerest 
thanks to the Boy Scouts’ Association for 
the use of the camp site, also to the follow¬ 
ing firms who donated prizes and litera¬ 
ture:— A.W.V.; Mullard; Cunninghams: 

Transonic Products: Martin de Launay; 
Broadway Electronics; and Watkin Wynne. 

The January meeting will be held on 
Monday, January 20, 1964—8 p.m. at the 
Australian Iron and Steel Pty. Ltd. Visitors’ 
Centre. This will be a Ladies’ Night and 
an interesting selection of movie films has 
been chosen. 


WE'RE SORRY IF YOU HAVE BEEN KEPT WAITING 

ADEL NIBBLING TOOLS 

ARE AGAIN READILY AVAILABLE 



HAND 

OPERATED 




Nibbling 

Tool ...A MUST for every hobbyist 

CUTS round, square or irregular holes or shapes to any size over 
7/16". NOTCHES & TRIMS undersized holes to fit parts. CAPACITY: 
Steel to 18 gauge, Aluminium or Copper to 16 gauge, punching 
Bakelite, Plastics, etc. 


/■ 


POST FREE 


FROM RADIO TRADE HOUSES EVERYWHERE 
DISTRIBUTED BY 

WATKIN WYNNE PTY. LTD. 

21 Falcon Street, Crows Nest, N.S.W. Phone 43-1912, 43-2107 
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invuauon is exienaea to take along 
your wife and friends to a most interesting 
evening’s entertainment. 

NATIONAL FIELD DAY 

By the number of logs submitted for the 
1963 National Field Day Contest, the popu¬ 
larity of this contest seems to have remained 
at about the same level as in 1962. 

However, there was a very great increase 
in the points scored by stations partici¬ 
pating. 

The award winners in the various sections 
were as follows:— 

Section A (Portable Phone): Points 

VK2AAH—H. F. Burtoft. 749 

VK3WK—W. J. Bell . 806 

VK40L—A. J. Hansen. 448 

VK5WC—F./O. E. Sundstrup. 1124 

VK6MM—M. J. McDonald . 148 

VK7JF—J. E. Forster . 1109 

Section B (Portable C.W.): 

VK2YB—W. J. Lewis . 204 

VK3AFQ—H. L. Hepburn . 77 

VK40L—A. J. Hansen . 124 

VK6MM—M. J. McDonald . 35 

VK7CH—C. Harrison . 269 

Section C (Portable, Multi-operator): 

VK2APQ—P. J. Healy. 1308 

VK3APC—Moorabbin and District 

Radio Club . 2603 

VK5LZ—Elizabeth Amateur Radio 

Club . 2398 

VK6VF—V.H.F. Group of West Aus¬ 
tralia . 2189 

Section D (Fixed Stations): 

VK2APK—D. Kiesewetter . 770 

VK3ASZ—S.W. Zone, W.I.A., Vic¬ 
toria . 765 

VK4UK—C. P. Singleton . 260 

VK5RR—R. G. Harris . 275 

VK6WU—R. G. Jaeschke . 120 

VK7SM—S. G. Moore . 670 

Section E (Receiving): 

WIA-L2023—D. W. Shephard .... 585 

WIA-L3042—E. W. Trebilcock .... 835 

WIA-L2233/VK4—R. L. Edwin .... 275 

WIA-L5041—D. J. Coggins . 765 

WIA-L6021—P. W. Drew . 640 

WIA-L7025—B. Kelly . 550 
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LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


on 11850 Kc. It includes news at 0900 
and, on Monday at 0915, a session in 
which the letters from listeners are an¬ 
swered. 

MOSCOW HOME PROGRAMS 

The frequent reception of the Moscow 
home program on shortwave on numerous 
frequencies has occasioned Robert Ronai, 
of Sydney, to send us a list of the times 
for the transmisisons, carrying one of the 
four Moscow home programs in Russian, 
and also the frequencies on which the 
stations operate: 

5455 Moscow 3 1400-2100. 

5910 Moscow 1 0200-1300, 1430-2300. 
5935 Moscow 4 2100-1500, 1900-2100. 
6110 Moscow 1 0200-1300, 1430-2300. 
7310 Moscow 1 0200-2300. 

7340 Moscow 4 2100-1500, 1900-2100. 
7390 Moscow 4 2100-1500, 1900-210. 
7420 Moscow 1 0200-2200. 

9470 Moscow 1 0200-2300. 

9540 Moscow 4 2100-1500, 1900-2100. 
9785 Moscow 3 1520-2100. 

9790 Moscow 4 2100-1500, 1900-2100. 
9800 Moscow 1 0200-2300. 

9810 Moscow 2 0430-1400. 

11750 Moscow 1 0300-2100. 

11915 Moscow 2 0450-2100. 

12000 Moscow 3 1600-2100. 

12045 Moscow 2 0450-2100. 

12060 Moscow 4 2100-1500, 1900-2100. 
12070 Mos'cow 3 0300-2100. 

LAGOS ON TEST 

The first of the new high-powered 
100 Kw. transmitters of the Nigerian Broad¬ 
casting Service in Lagos is on the air 

fices of Radio New York World Wide, Lumpur has^ been extended to sign-off at with its initial test. So far, the station 
the new World Wide Communications 
entre at 4th West 58th Street in the heart 
New York. More than 240 hours 
eekly of Spanish and English program¬ 
ing originate there. 

The five powerful transmitters, with a 
>tal radiated power of 5 million watts, 
jupled to 11 antenna sytsems, are located 
: Scituate, Mass., and broadcast the pro- 
'ams to Europe, Africa and Latin 

.merica. _ . 

The station has regular news coverage in its service of Gospel programming and signals were intended for local reception 


/RUL New York World Wide Expands 

he recent expansion in schedules of the privately operated Radio WRUL, 
n New York, includes programs to Africa and Europe, giving it world¬ 
wide reception. 

4 the past few months, the long-estab- MALAYSIAN NEWS 

lished station WRUL in New York Increased schedules, new frequencies and 
s taken on a new name and a new the extended use of the relay facilities of 
)k, and has expanded its program for the B.B.C. Far Eastern Station in Jahorc 
sessions on Radio New York, World have been noted in recent weeks, as this 
ide. Since January, 1963, the station has new area settles down to its broadcasting 
en operated by the International Educa- for both internal and external listeners, 
nal Broadcasting Corporation. The Voice of Malaysia in Kuala Lumpur, 

It operates five international stations and which has the task of providing an ex- 
mpetes in common with the 3,000 other ternal service, is now on the air from 
itions in nearly every country for a share 2330 in Indonesian and from 0000 to 0030 
the listening time of its world-wide audi- it carries a program in English. These are 
ce. However, while most stations are carried on several frequencies, including 
vernment-operated on shortwave, WRUL (he two new ones, 9635 and 9750 Kc. 
a private commercial broadcaster. The A further session in English at 0730 is 
ition offers time for sponsorship and its also carried and, for both transmissions, 
ograms, planned for listeners in all parts the frequency of 11900 Kc. provides best 
the world, combine the best of United signals. An additional transmission in In- 
ates programs and its own productions, donesian from 1430-1630 is on 9750 and 
Programs originate from the studios and 6135 Kc. The internal service from Kuala 


1630 G.M.T. has been heard on two frequencies in 

Singapore on 11945, which we listed in the 25-metre band, 11900 and 11915 Kc. 
the last issue, has been heard at 0200 by The transmissions are on the air from 

Ern Suffock in South Australia, when 1345 to 1445 and also 1500-1600 GMT. 

9635 Kc. was also being used. The station The station gives the announcements in 

gives best reception in New Zealand from French and English, when it asks for re- 

0930. ports from listeners to be sent to the 

Broadcasting House, Lagos, Nigeria. The 
FEBC MANILA SCHEDULE station has been heard on several fre- 

The Far East Broadcasting Company in quencies in the past few years, but in this 
Manila has taken on some new frequencies case only regional transmitters were noted; 


Kc 

Call 

Kw 

G.M.T. 

3345 

DZB2 

2 

2100-1500. 

6030 

DZH6 

2 

2100-1730. 

6120 

— 

50 

2200-2330. 

7230 

DZH9 

50-2 

2130-0030. 

0900-1730. 

9715 

DZH7 

10-2 

2130-1730. 

11740 

— 

2 

0000-0530. 

11850 

DZH8 

50-4 

0830-1730. 

11920 

DZF2 

50-4 

2200-1730. 

15230 

— 

2 

1200-1330. 

15300 

DZH9 

2-10 2200-1515. 

15385 

DZF3 

50 

2330-1730. 

17810 

DZI6 

2 

2200-1230. 


The special program for listeners in Aus¬ 
tralia and New Zealand, “The Pacific 
Hour,” is on the air from 0900 to 1000 


*om all major news sources, as well as The transmissions are beamed to listeners 
le American Broacasting Company, and in the Pacific and Asian area, 
as three hours of news in each day's 
ansmissions. 

The station has its own broadcasting 
acilities at the United Nations and, in 
962, won the top broadcasting award 
a the United States, the George Foster 
'eabody Award, for its outstanding contri- 
•ution to international understanding by 
adio. The station has two programs with 
udience participation: “Postmark New 
fork,” in which John Lowry and guests 
mswer the mail from listeners; and “World 
Tape Pals,” in which tapes from listeners 
tie played. The session for the Dxer, 

‘DXing World Wide,” is on the air on 
Saturday at 1915 GMT. 

The station’s varied program is within 
he reach of the 88 million shortwave re¬ 
ceivers now in operation throughout the 
world. 

RADIO LIBERTY 

A new station, which gives the address 
as Miami, Florida, has the slogan “Radio 
Liberty, the voice of the anti-Communist.” 

It uses 1550, on broadcast band, and 4005, 

5625, 5650, 6240, 7308, 7454 and 15050 Kc. 
i he station gives the address as P.O. Box 
2524, Miami 1, Florida. The full slogan 
is “Radio Liberty the Voice of the anti- 
Communist in America.” Reports from 
listeners in the United States, who hear 
this station, indicate that so far no veri¬ 
fications have been issued. The other 
station operated by the anti-Cuban interests, 

Radio America on Swan Island, does verify 
reports on reception from its office in 
Miami, Florida, U.S.A. 
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and the highest power used has been 
20 Kw. 

CANADA USING 5990 Kc 

Radio Canada in its International Ser¬ 
vice from Montreal beamed to Latin 
America is using the new frequency of 
5990 Kc., which replaces 5970 Kc. for 
this transmission. The schedule of the 
service is 2300 to 0045 GMT; it is made 
up of English 2300, Portuguese 2330 and 
Spanish from 0000 to 0045. Canada’s ser¬ 
vice to Australia and New Zealand remains 
unchanged, on 5970 Kc. for the two trans¬ 
missions 0715-0800 and 0800-0845, on 
9625, 0715-0800 and on 9630 from 0800 
to 0845. On Sunday, the Radio Canada 
Short Wave Club is featured and, on Mon¬ 
day, the Listeners’ Corner, in which letters 
from listeners are answered. 




BROADCASTS FROM BERNE 




The new schedule of the English broadcasts from the Swiss Broadcasting 
l Corporation in Berne, covers through to May and includes the use of several new 
• frequencies in its world-wide transmission. 

-- HER6 

15315. 

HED6 


Africa, 0700-0845 GMT. 

Australia, New Zealand, 0900-1045. 


Far East, 1245-1430. 

India, Pakistan, 1445-1630. 
Middle East, 1645-1830. 
United Kingdom, 1150-1230. 
United Kingdom, 1930-2115. 
North America, 0130-0315. 

North America, 1445-1630. 


15305, HER8 17795, HEU6 
9655, HEU7 17720, HER8 
11865, HEU6 15315, HER3 


HEU7 

21520. 

HER5 
17845. 

HEU3 9665, HER5 11865. 
HER2 6055, HEU3 9665. 
HED2 7110, HEU3 9665. 
HED2 7110, HER2 6055. 
HF.R2 6165, HER4 9535, 
9665. 

HEU6 15315. 


HER3 
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SOUND PROJECTORS 

CInevox Prefect 16mm in good 
working order. 240v operated* 
complete with speaker and ampli¬ 
fier. 

£47/10/- 


CIRCULAR SLIDE RULES 

3V41n diameter. Will do the 
same work av the convenionci 
slide rule. Instruction hook In¬ 
cluded. 12/6 each. Post 1/-. 


HEADPHONES 

Low Impedance .. .. 12/6 pair 

Post.: N.S.W., 2/6; Interstate, 3/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

I Lens lin Foots, lViin diem. 
1 Lens 1 ll/16in Focus, lVrin 
diameter. 

1 Air-spaced Lens, IViln dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 each 

Part.! N.S.W., 3/-i Interstate. 4/-. 


HAND 

MICROPHONES 

With Press-to-Talk switch. 
</« each. Post.. N.S.W., 1/6. 
Interstate, 3/-. 

6/6 each 


AIRCRAFT CLOCKS 

8-Day ex-Rolls-Royce Merlin Air¬ 
craft, with sweep second hand and 
start of trip Indicator. 

Perfect condition .. £6/1 57- 
Post 4/6. 


Waltham Pocket 
Wotche* 

Ex U.S.A. NAVY. 

Perfect condition. 

£4/10/- each Post 3/6. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Anv number con be con¬ 
nected together oni ri'wV-e line. 
Complete with Vi-mile wire. 

£11/10/- pair 

(l TELEPHONE SETS* 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


VAN RUYTEN 
INVERTERS 

ltV D.C. In a* 10A. 240 V.A.C. 
out at 100W. 50 cycle. Ideal Ham 
Mobile, Caravan, boat, etc., for 
running 240 V.A.C. appliances off 
12 V.D.C. Radios, Recorders. 
.Sewing Machines, etc. Cost £40. 
Special, £18/15/- each. _ 

10 CHANNEL VHF 
TRANSCEIVER 

Type* TR1934 AND TR193J 
100-123 Mc/fc 125-150 Me/i. 
28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channeL Complete with 
genemotor 

£16/10/- 

TWO-WAY RADIO 
No. 122 

2-8 Mc/s 

Suit Ship to Shore Radio Service. 
Complete, Station air tested, with 
Power Supply Leads. Phone and 
Mic., etc., less crystals. 

_£35_ 

HIGH VOLTAGE 
POWER SUPPLY 

240 or 110 V. innut contains mer¬ 
cury vapour rectifiers filtering, etc. 
1850 volt output at 275 m-a. Ideal 
for transmitters. 

£ 12 / 10 /- 

BUBBLE SEXTANTS 

Mark » *3/15/- Mark »a *4/15/- 
Complete with carring case. For 
aircraft, marine use, etc. 



SWITCHBOARD 

FRAMES 

Steel, ex P.M.G. 

Height 45ln x 271n x 341 n, make 
ideal Test Bench. £5 each. 

Height 68in x 25in x 40in, £7/10/ 
ea. 5/ cartage to rail. 

Freight payable at nearest attended 
Rly. Stn. 

NIFE CELLS 

2 Volt, new and charged. 4in x 
3in x lin. 

10/- each 

Post N.S.W. 2/6. Interstate 3/6. 



VALVES 


BRAND NEW 



IN CARTONS 


| Special 

discount for quantity 1 > 

I 6SN7GT 

9/6 6J5 . . . 

4/6 ;; 

> 89 

10/ 6Y6 . . , 

10/- <> 

| 607 

7/6 6X4 . , 

10/- 

11SA7 

12/6 6SA7 . . 

10/- ' 

» 6H6 

4/6 6CS . • . 

7/6 , 

> 80 

12/6 6F8 . . . 

7/6 <, 

! 

12/6 6N7 . . . 

10/- 

5U4G 

9^6 6R7 . . . 

5/- ; 

> 77 

10/ 6L7 . . . 

5/. ; 

VR150-30 10/ 7L7 . . 

3/- <; 

| 5CPI 

39/6 5678 . . 

2/6 

[ SFP7 

27/6 QQEO4/20 


» EF50 

3/6 ... 

50/- !! 

> 6U7 

7/6 12SK7 .. 

5/ i, 

1 VR103 

3/ VR1120 . 

. 5/ V 

| VH120 

7/6 VR118 .. 

7/6 ; 

► 1L4 

10/ CV65 

2/6 < 

* 717 A 

7/6 6R7GT 

5/ <! 

! K4C 

10/ 6A6 

5/ $ 

! 884 

17/6 VT4C 

7/6 ; 

> 10 . . 

. 10/- AU5 

10/ ;; 

' 5Y3 . . 

. 12/6 VU120 

10/ $ 

! 6AC5 . 

; 6C4 . . 

: : vRtid 

10/ <; 

I 6AG5 . 

. SI. VS1 

7/6 l 

6J6 . . 

. 5/- 957 

5/ 

* C.R.O. Tubes suit flying 

spot 


Scanners. 


! 3” CV2184. 

22/6 7 

I 5” FP7 . 


• 27/6;: 

' PLEASE ADD POSTAGE V 

; on 

ALL ARTICLES. 




45 z 40. with Tripod. 

£7/19/6 

60 magnification with • , 
60mm coated objective 
with Tripod, 

£17/10/- 

As Illustrated. 

Post.: 9/6; Interstate, 11/«* 


TELESCOPES 

39 X 44, with Tripod 

£4/17/6 

3» * 60, with Tripod 

£8/19/6 

48 s 40 loom foctulnc, 
with tripod 

£13/19/6 

Port P/6, lot. 12/- 


COMPLETE STATION 
Transmitter type 153 
300 Watt 

2 to 20 m/cs. World range. 240 
volt onerntod. Matching receiver 
type ANR101, 2 to 25 m/cs all 
complete with microohone, cables, 
aerials, instruction book and all 
spares tested. Cost £2,500. 

Sell £250 

POWER SUPPLY 
240 volt INPUT 

550 VDC output at 300 m-a. 

300 VDC b'ns at 150 m-a. Com¬ 
plete with filtering, etc. 

£10 


IGNITION ANALYSER 
Easily modified to 5in CJR.O. 
240v operated, new and com¬ 
plete with Instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit. £22/10/. 
Dimensions 19In x 9in x 6V61n. 


THEODOLITE 

Cooke Trough too and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod and Staff. £147/10/. 


3000 TYPE RELAYS 

P.M.G. 1 Otim—2.000 Ohm 
Colls. 12/6 each. 


TELEPHONES 

Sound Powered. Can be osed m 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Poet.: 2/6; Interstate. 4/-. 


Head and breast sets with cord 
and plug, brand new 17/6 
AIRCRAFT BOOSTER COILS, 

24V type .. ..27/6 

J-Volt Buzzers.5/- 

Telephone Magnetos .. .. 12/6 

Telephone magneto belli 10/- 
128 sets less valves and Xtnls. 

2/4.5 Mc/s transceiver .. £5 
GENEMOTOR. 6V Input, 400V 
at 375 M/a output . £5/15/- 
Electro Pneumatic Pams, up to 
351b sq. in. Small .. .. 55/- 

Large. £3/17/6 

Selenium rectifier, suit battery 
charger. 24 or 32v, 4 amp, 39/6. 
Dynamic headphone end micro- 
phone sets, 25/-. 

50 M/a Meters. 3In. flush mount¬ 
ing .27/6 

Bowden Cable 1/- per yard 

300 OHM TV RTBBON .. 1/ yd. 
CHOKES, 9H, 60 rnA .. 9/6 

7.5H, 60 mA.9/6 

5H 1.5A.30/- 

VIBRATORS, 6 and 12v. 7 end 
8 -pta .... .... 7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G* TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

AUTO TRANSFORMERS, 240 to 
110 volt .. .. 500W, £10 

3.000W. £17/10/. 

UNISELECTORS, 4 BANK 
HOMING TYPE 30/- 

INVERTERS 27v-80v 2KW 2000 
INVERTERS, 26v-115v 2KW 400 

cycle.£4/15/ 

cycle .£4/10/- 


EARPIECES 

High Impedance crystal, vnH tran¬ 
sistor radios, crystal set* ate* 
With plug. 

Only 9/11 

Poet »d. 

BINOCULARS 

PRISMATIC Crated Lam. 
Brand new. Complete with case. 

8 x 30 .. .. £9 15 0 

7 x 50 .. .. £13 S « 
10 x 50 .. .. £13 15 0 
12 x 50 .. .. £14 5 0 

Post.i N.S.W., 7/-I Interstate, 12/.. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

"ASTRONOMICAL” QUAUTTY. 

General and Marina 
Use 

4 z 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/. 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 

Our Price. £4/18/6 

15 x 40 variable Power Otway, 
£7/15/- 

Freight payable at nearest 
attended Railway Station. 

LENSES 

Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make yoor own telescope or long- 
focus Camera Lens and save many 
pounds. 

Diam. Focal Length. 

2V*In 28ln. £6/15/ 

2Viln 36in. £6/19/6 

2Viln 48ln. £7/5/ 

3in 36in.£16/10/ 

3in 48in.£17/10/ 

Post 3/3 extra. 


RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED. 
PERFECT ORDER. 

2.400ft 12 n Reel Vain Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Post 7/; Interstate 9/6. 
1200ft 7in reel V4in 27/6. Post 1/2 
600ft 5in reel V4in 16/9. Post 1/2 
200ft 3in reel V4in 6/6. Post 1/ 


PARABOLIC REFLECTORS, 20- 
INCH DIAMETER . £2/17/6 

DURALTUM TUBING, Vi In diam. 

l/« per ft. 

TRANSFORMERS, 240 voW Input 
425 Aside 100mA .. .. 32/6 

2.5v at 1.15 A.23/. 

2.5 2500 INS.25/. 

32V, 65W. 35/- 

STEPPOW N T RANSFORMER 
AND RECTIFIER UNITS, 240- 
llOv, 5.35 A.£3 

SELSYN MOTORS MAG SLIP 
Mk. H. .. 32/6 ea. 

No. 19 2-way radios, complete 
wilh hand set. power supply, 
leads, etc.. £12/10/-. 

Meggers, bridge type, complete and 
tested .£37/10/-. 

SPECIAL lucky dip valv e offer. 
12 new valves In cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron- 
ous vibrator .. 30/- 


DEITCH BROS 

70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City. 
SORRY NO C.O.D. 
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ON THE BROADCAST BAND 


FLASHES FROM 
EVERYWHERE 

FLASHES FROM EVERYWHERE 
CIRUT in the Lebanon has been heard 
on the new 41 metre band channel of 
|7120 Kc, according to the Swiss DX 
session and, at this time, the program is 
in Arabic from 1730 G.M.T. At 1745 the 
B.B.C. London opens on the frequency 
and the signals cover the Beirut station. 
lHERAN has dropped in frequency from. 
7095 to 7060 Kc and has been heard 
with English at 2045 G.M.T at fair level. 
This is broadcast each day, except Fri¬ 
day and is preceeded at 2030 by 15 
minutes in French. The station has been 
announcing that they soon will put into 
service two new ICO Kw transmitters, the 
initial tests will be beamed toward 
Europe and Africa and the station is 
anxious to learn of reception from these 
new higher-powered outlets of Radio 
Teheran in Iran. 

^SHKENT in the U.S.S.R. has been heard 
well in both English sessions, which are 
carried on 11925 and 9600 Kc, the two 
transmissions are at 1200 and 1400 
G.M.T. Tashkent is in Central Asia and 
is the capital of the Uzbek Republic of 
the U.S.S.R. The station generally veri¬ 
fies with a letter, postcard and folders 
of the city and republic. 

AMBODIA is reported to have two trans¬ 
missions, one from 0130 to 0230, which 
has been heard on 17720 Kc and the 
second from 0300 to 0400 on 11945 Kc. 
The program includes English, French 
and Cambodian in both transmissions; the 
first transmission has English at 0200 
on the Voice of Cambodia. 

3NORA University station in Mexico, 
XEUDS, has been heard testing on 6115 
Kc; it is asking for reports from listen¬ 
ers, with a request for comparison with 
the old channel of 6140 Kc. (This item 
from Sweden DXers Calling.) 

ANGKOK in Thailand has commenced 
a service to the listeners in Europe. It 
is using its 11915 Kc frequency and a 
power of 50 Kw for the service, from 
1700 to 1800 G.M.T. The station has a 
program in Thai at 1700 and in English 
at 1730, while music makes up the bal¬ 
ance of the broadcast. 

RAZZAVILLE is reported by a listener 
in Los Angeles, August Balbi, as using 
the new channel of 11710 Kc from 1600 
in French. The station has replaced 
11950 with 11725 Kc for the transmission 
2030-2145. The same program is on 
15190, 15230 and 9730 Kc. 

)JAKARTA key station of the RRI Net¬ 
work, YDF, has settled on 6105 Kc. 
for its transmissions to 1630 G.M.T. A 
frequency change has been observed for 
another Djakarta station moving from 
9770 to 9710 from 0930 to 1630. An¬ 
other new channel for Radio Republic 
Indonesia is 9635 Kc; this one has been 
observed from 1000 to 1630. 

HAVANA schedule, which has been altered 
and now is in effect to February, has 
been sent by Graham Baker, of Heather- 
ton, Vic. It includes the following 
changes: to Northern Europe 2020-2140 
on 11865; English to South America, 
2100-2200 on 12450; French to Near East 
2110-2140 on 11840; French to Europe 
1900-2020 on 11865; Arabic to Near East 
2030-2110 on 11840; and Spanish to Near 
East 1900-2030 on 11840 Kc. 

HILVERSUM’s Happy Station program is 
now on the air six times each Sunday 
under its compere Eddy Startz. It is now 
in the 35th year of its broadcasts of 
music, information and listeners’ requests. 
The new session is beamed to North 
America and is on the air 2000 to 2130 
G.M.T. on 9590 and 6030 Kc. The 
session to Australia and New Zealand is 
still on the air on Sunday 0600-0730 using 
9630 and 9715 Kc. 


ANDERMAN ISLANDS—A verification 
from the All India Radio regional 
station at Port Blair in the Anderman 
Islands confirms our reception of this 
new 1000-watt station using 1440 Kc. 
This makes our 104th country to be veri¬ 
fied on the broadcast band. The station, 
which carries All India Radio programs 
to this island community in the Indian 
Ocean, is on the air in three daily trans¬ 
missions, 0100-0300, 0700-0830 and 1200 
to 1600 G.M.T. The station has news in 
English at 1530 hours, which is relayed 
from Delhi, and carries a common pro¬ 
gram with most AIR medium and short¬ 
wave stations. 

HAWAII—Summer time is the best time of 
the year for the reception of the many 
broadcast band stations in the Hawaiian 
Islands and at 1600 G.M.T. many can 


AMMAN in Jordan has been heard on 
8940 Kc, an off-band channel, which 
seems to be a replacement for the old 
frequency of 9565 Kc. The station has 
been heard in Switzerland from 0800 
to 2300. As well, 7155 and 11810 Kc 
have been noted in chain with the pro¬ 
gram, which is in Arabic throughout. 

ISRAEL station Kol Israel in Jerusalem 
has been heard with English news at 
2000 hours G.M.T. on its usual off-band 
channel of 9009 and on 9625 Kc, the 
latter channel inside the authorised band. 
The station has French from 1930 to 
2000 with news 1950; 30 minutes of Eng¬ 
lish is broadcast 2000-2030. 

SOUTH AFRICA has a news bulletin in 
French in its Radio South Africa session. 
This is broadcast from 1600 to 1605 on 
Monday to Friday, frequencies of 11900 
and 15155 Kc being used. The station has 
been heard on 17885, with music at 1330 . 
and news at 1400 but, from 1500, the 
frequency is blocked by jamming. 

ADDIS ABABA, the site of the station 
ETLF “The Voice of the Gospel,” has 
altered its transmission time to India and 
has re-timed this to 1400 to 1500; it is 
using the same frequency of 15410 Kc 
as previously. The station has the first 
30 minutes in Indian dialects while, from 
1430 to 1500, the program is carried in 
English. 

PYONGYANG in North Korea has a ser¬ 
vice for reception in Europe. It has 
been noted on the new frequency of 
11720 Kc, as well as the usual frequen¬ 
cies of 9750 and 7225 Kc. The station 
has a program in Russian 1930-2000, 
English 2000-2100, Korean 2100-2200 and 
French from 2200 to close-down at 2300. 

NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn Street, || 
Invercargill, New Zealand. All frequen- ;> 
cies in Kilocycles, and all times in 

<, Greenwich Mean Time. Add 8 hours Jj 
for West Australia, 10 hours for East <1 

<> Australia and 12 hours for New Zealand 2 

!1 Time. J; 

»#>#>##*#**#*#*>**#***#***#****#*#*#*£ 

PERUVIAN station OAX4J in Lima, has 
verified Steve Thurlow, of Cabramatta, 
N.S.W., with the news that the power of 
5 Kw is used on 9530 Kc. Using the 
slogan “Radio La Chronica,” it is a 
station well known to listeners over the 
years. However, it has never verified 
until this year, when they confirmed re¬ 
ception of broadcast band signals on 
OAX41 on 1320 Kc, 50 Kw, and the 
shortwave channel OAX4J on 9530 Kc. 

LOS ANGELES station carrying the Armed 
Forces Radio and Television Service 
transmissions from the VOA Dalano 
transmitter, has been noted on the new 
channel of 6095 Kc from sign-on at 1000 


now be heard. The time in Honolulu is 
6 a.m., but in Sydney is 2 a.m. the fol¬ 
lowing day. The best signals from 
Hawaii, which as well as English pro¬ 
grams, feature those in Hawaiian and 
Japanese, are on KGMB (590), KORL 
(650), KGU (760), KTRG (990), KHAI 
(1090), KPOI (1380) and KUMU (1500) 
kc. 

Recently two new stations have been 
heard, KZOO on 1220 Kc and KEKO on 
790 Kc. KZOO has the slogan “The Cherry 
Blossom Station,” and is heard at 1600 in 
Japanese; the station is located at Aiea, 
Hawaii. The other new station KEKO is 
located at Kealalekua, Hawaii. Both oper¬ 
ate with 1000 watts. KEKO has interfer¬ 
ence from a Chinese station on the same 
frequency. KZOO has interference from a 
a Japanese commercial station JOOR and 
the Perth station 6KY. 


hours. Signals are only in the clear to 
1010; at this time the Voice of Free 
China, Taipeh, opens on this channel 
and causes severe interference to the Los 
Angeles transmission. The full trans¬ 
mission time on the frequency is 1000 
to 1245 hours G.M.T. 

BRAZIL station ZYU61, in Porto Alegre, 
has been heard without any interference 
on its frequency of 11785 Kc., since the 
moving of WINB in Red Lion, Penn¬ 
sylvania from 11785 to 11795 Kc. The 
ZVU61 station has been heard at 2145 
hours G.M.T., with a transmission of 
news in Portuguese. At 2200 it takes a 
Government-sponsored Radio Nacional 
Brazil program. 

COLOMBIA station HJFN, Radio Neiva, 
in Neiva Colombia, has been heard on 
4863 Kc by John Knight of Rakaia, N.Z. 
The station has some side interference 
from YVKP. According to the station’s 
verification it is on the air at 0430 with 
a special program of Colombian music 
for foreign listeners. 

ECUADORIAN station Radio Nacional 
Espejo in Quito, has been heard on 4880 
Kc, at 0500 and later, and during its an¬ 
nouncements, lists 14 other stations in its 
Radio Nacional Espejo network. The 
station has been reported by several New 
Zealand listeners in the past few months, 
but all report that no verification has 
been issued by the station. 

BRUNEI is to have a short-wave service 
when a high-powered transmitter for the 
Brunei Broadcasting Service in Brunei 
Town is installed. (According to the 
World Radio Handbook bulletin.) The 
new station will be on the air in a few 
months and will use 4865 and 7125 Kc; 
the station will beam its program toward 
Singapore and Borneo. 

ALBANIA has added a new channel, on 
9677 Kc, which replaces the old fre¬ 
quency of 9475 Kc. The Tirana station 
is on the air in English, and is heard 
at 2000 and again at 2130 hours G.M.T., 
when they use frequencies of 7090 and 
7390 Kc, with an additional channel on 
9677 Kc. 

INDIA, with its transmission to Europe 
and Africa from 1945 to 2045, has in¬ 
creased its transmitters to six for this 
service. To Europe it uses 5995, 7235, 
9915 and to Africa 7125, 9520 and 9690 
Kc. This service is from All India Radio 
with its studios in Delhi. 

KUALA LUMPUR now identifies as Radio 
Malaysia instead of Radio Malaya. It 
has been noted in English on 7200 Kc 
with the program from 1130 to 1230 
G.M.T. being observed in South Austra¬ 
lia by Ern Suffolk. Malaysia is also be¬ 
ing heard on Radio Sabah and Radio 
Kuching, Sabah on 4970 and Kuching on 
4950 Kc being heard to 1430 sign off. 
B.B.C. news was observed on relay at 
1100 and 1300 hours G.M.T. 
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HEARING AIDS, OLD AND NEW 


(Continued from page 14) 

It is the characteristics of the micro- of the skin 
phone and earpiece which mostly deter¬ 
mines the frequency range of a hearing 
aid. The microphone is not efficient at 
low frequencies whilst the earpiece is 
insensitive at the higher frequencies. 

Peaks of resonance in these components 
may be arranged to supplement each 
other and give a fairly flat response 
over the range of important speech 
frequencies. 

However, if the patient’s loss is not 
equal at all frequencies, microphones 
and/or earpieces may be selected so as 
to provide a trough or peak in the 
response, complementary to the patient’s 
response. 

Despite the advances made in modern 


resistance is due to the 
stimulation of the sweat glands, the 
resultant moisture on the skin acting 
as a conductor of electricity. 

The psychogalvanometer is used to 
measure hearing in very young children 
suspected of being deaf, in the mentally 
deficient person, and in malingerers, of 
which there seems to be a large number. 
The latter pretend not to hear for various 
reasons, such as for compensation, a 
dislike to being drafted into the Army, 
or perhaps because they don’t want to 
hear people asking for a loan! 

The psychigalvanometer is fitted with 
two pads, one of each being connected 
to a finger tip and to a source of elec¬ 
tric power which produces shocks. Two 


hearing aids it is always advisable to other pads are fixed a short distance 
seek the help of specialists in deter- apart on the skin at some part of the 


mining the most suitable type of aid. 
Modern audiometry has also advanced 
in keeping with the requirements of the 


body. A recording pen records any 
changes in resistance of the skin. 

In use, a tone is fed to the patient’s 


hard of hearing. The audiometer, al- headphones and, a few seconds later, a 
though mostly useful in determining the moderate electric shock is applied to the 
type of hearing aid needed, is also help- two finger electrodes. This produces a 
ful in determining whether an aid will mild sense of panic in the patient, re- 
be any use at all for the particular suiting in a marked decrease in skin re¬ 
type of hearing loss. Money can thereby sistance, and which is noted by the re- 
be saved. cording pen. 

Audiometers were touched upon in This process is repeated a number of 
last month’s article. One very interesting times until the patient, if he can hear, 
version of audiometry is called “lEIectro- becomes “conditioned” to the situation 
dermal Audiometry” and uses an instru- that every time a tone is presented, it 
ment called a “psychogalvanometer.” It will be followed by a shock. When this 
makes use of the fact that the electrical happens, the patient begins to show a 
resistance of the skin is lowered under change in skin resistance after hearing a 
certain emotional stress. This lowering tone, but before the application of the 


shock. In fact, he will respond even i 
no shock is administered. 

Once th e patient has been so condi 
tioned, it is possible to conduct a num 
ber of tests, at different levels and fre 
quencies, to determine the full extent o 
the hearing loss, without the need to ad 
minister a shock. However, should the 
patient begin to show a loss of “condi 
tioning” another application of one 01 
two shocks will restore the situation. 

From all the foregoing, it will b( 
apparent that the study and corrector 
of hearing losses is not one to be deal 
with lightly. It presents real problem: 
and it is only by seeking the advict 
of qualified persons that full satisfaction 
can be gained. There are many pitfalb 
for the unwary, including unscrupulous 
types who seek to make money from 
the unfortunate by the sale of useless 
articles. 

And what of the future? While no 
one can say with any certainty what the 
next major breakthrough will be, or 
when it will come, there is little doubt 
that the art will continue to progress at 
a rapid rate. 

While, on the one hand, doctors are 
learning more and more about the ear 
and how it works, electronic engineers 
are making tremendous progress in the 
field of microminiaturisation; the com¬ 
pression of complex circuits into almost 
microscopic dimensions. In such circum¬ 
stances, progress is virtually inevitable. 

In conclusions, the author would like 
to express his appreciation to the organ¬ 
isation and staff of the Commonwealth 
Acoustic Laboratories, and Messrs. 
Angus and Coote Pty. Ltd., for the ready 
assistance given in directing research, 
checking proofs and supplying diagrams 
and photographs. 


COLLINS 


BOOK 


DEPOT Pty. Ltd. 


359-369 Swanston Street, Melbourne (opposite the Public Library) 


★ General Electric Transistor Manual (including 
Signal Diodes). 456 pages. 2nd Ed. 30/- Postage 1/5 

★ General Electric Silicon Controlled Rectifier 
Manual. 352 pages. 2nd Ed. 22/6. Postage 1 Id 

★ General Electric Semi Conductor Rectifier 

Guide. 142 pages, 7/6. Postage 8d 

★ General Electric Silicon Controlled Rectifier 

Hobby Manual. 78 pages, 12/6. Postage 6d 

★ Beginner’s Guide to Radio including Radio 

Symbols. 160 pages, 12/6. Postage 8d 

★ Beginner’s Guide to Television; an elementary 

Course in 17 Lesson. 128 pages, 14/3. Postage 8d 

★ ARRL, Radio Amateur’s Handbook. 40th Ed. 

51/6. Postage 2/5 

★ RSGB Amateur Radio Handbook. 3rd Ed 56/3 

Postage 2/1 0 

★ Australian Radio Amateur Callbook. 1963-1964 

Ed. 6/- Postage 8d 

★ How to Install & Service Intercommunication 

Systems. 151 pages. 42/9 Postage lOd 


FB3787 

★ Fundamentals of Magnetic Amplifiers. Howard 

Sams Series. 127 pages. 31/9. Postage 6d 

★ Wireless Servicing Manual. W. Cocking. 286 pages. 

41 /6. Postage 1/5 

★ Elements of Tape-Recorder Circuits. Gernsback. 

233 pages. 39/3 Postage 1 Od 

★ RCA Service Co. Handbook of Electric Circuits. 

10/9 Postage 8d 

★ The Junction Transistor as a Switching Device. 

Phillips Technical Library. 244 pages, 57/6. Postage 1/8 

★ Transistor Circuit Manual. Lytel-Howard Sams. 

255 pages, 53/6. Postage lOd 

★ G. A. Briggs’Cabinet Handbook. 12/6 

Postage 8d 

★ Collins Radio Co. Amateur Single Sideband. 143 pages. 

60/-. Postage 1/5 

★ Philips Transistors Theory and Applications. 

12/6. 242 Pages. Postage 1/5 

★ Photofact Guide to TV Troubles by Harrington. 

Contains 200 photos of TV picture defects. 31 /3. 160 Pages 

Postage lid 

PLEASE SEND POSTAGE 
TV Textbooks for 1964. 


★ Pocket Dictionary of Computer Terms. Howard 
Sams Series. 16/3 Postage 5d 

★ Also Electrical Engineering, Electronics, Radio & 


104 


Radio, Television & Hobbies, January, 79 64 
















- .. ' ■ 


ANSWERS TO CORRESPONDENTS 


/hen writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


MULTIPLE AMPLIFIERS 

M. (Narrikup, W.A.) wonders if several 
amplifiers of the type described in the 
August, 1963 issue (“One Transistor 
Add-On Amplifier for the Reflex One”) 
could be connected together to make a 
more sensitive amplifier for a small 
receiver. 

du do not mention the way in which you 
Duld like to connect a number of these 
nplifiers, D.M., which suggests that you 
ight have a mental picture of a long string 
them all connected to your little set! 
piously, though, rather than consider any 
turse along these lines we would sug- 
st that you construct a two-transistor 
nplifier, such as that described in the 
me, 1961 issue. This will provide ample 
Lin for your small receiver. 

FM BROADCASTING 

j.G.H. (Homebush, N.S.W.) expresses him¬ 
self very strongly on the subject of 
FM broadcasting and requests publi¬ 
cation of his letter in the September 
issue. 

ou missed the September issue by a long 
ay, even supposing that space had been 
/ailable for your letter to be published, 
reparation of the September issue began 
i July, with printing and distribution in the 
itter end of August, ready for nation- 
ide release on the first Monday in Sep- 
;mber. Due to your initial oversight and 
d schedules as above, your letter was too 
tte even for November, by which time the 
riginal intention would have been defeated, 
'our ideas about the legal necessity to fol- 
dw international practice are open to ques- 
ion. While it is commonsense to follow 
ach practice over certain portions of the 
pectrum, individual Governments do exer- 
ise discretion in other portions of the spec- 
rum, where the ramifications are primarily 
lomestic. 

PICTURE TUBES 

f.W.E. (Shoalhaven Heads, N.S.W.) says 
that, in the search for better quality 
pictures, he tried several brands of 
picture tube before he found one which 
gave him the results he desired. 

The variation in colour of image is a 
veil-known effect, although local manufac- 
:urers are gravitating towards phosphor 
mixes which vary less than they used to 
and which seem to find majority approval 
in Australia. Your remarks about the dif¬ 
ferences in resolution and grey scale grada¬ 
tion we find more difficult to understand 
and wonder whether they had to do with 
the way the video gain and modulation 
characteristics happened to suit your par¬ 
ticular receiver. On this basis, a com¬ 
parison of the same tubes in other receiv¬ 
ers might have yielded an entirely different 
appraisal of their relative merits. 

TUNABLE NETWORK 

G.B. (Rockhampton, Qld.) writes to say that 
he read the August article on “Fre¬ 
quency Selective Audio Networks” with 
interest. He comments that both the 


networks given suffer from the disad¬ 
vantage that they require the use of 
ganged tuning elements. He encloses 
the circuit for a network having only 
one variable element, and offers to 
supply us with further information 
should we require it. 

Many thanks for your letter and compli¬ 
ments, G.B. However, the circuit you en¬ 
close is not new to us. In fact, we pub¬ 
lished it in the December, 1962 issue of 
the magazine along with a number of simi¬ 
lar circuits. The December, 1962 article 
was contributed by Mr P. L. Weisner, of 
49 Ivanhoe Grove, Chadstone, Victoria. Mr 
Wiesner translated and adapted the article 
from an article in the Czechoslovakian jour¬ 
nal “Sdelovaci Technika” (February, 1962 
issue) by Mr O. A. Horna. Incidentally, 
we would draw your attention to the omis¬ 
sion of the “pi” symbols in the formulas 
of the August article, due to a mechanical 
fault. One of the formulas also had an 
extraneous oblique line. 

SYNCHRODYNE RECEIVER 

KJ.C. (Rose Bay, N.S.W.) refers to the re¬ 
cent Synchrodyne receiver and asks 
how the distortion produced by the 
Synchrodyne compares with that of a 
normal Superhet tuner. Reference is 
also made to Dr Tucker’s article in the 
“Wireless Engineer,” Aug. and Sept., 
1950, which deals with this question. 
K.J.C. suggests the possibility of ad¬ 
ding AFC to such a system. He asks 
if the Synchdrodyne oscillator would 
be stable enough, with the synchronis¬ 
ing capacitor removed, for the recep¬ 
tion of SSB signals with a suitable con¬ 
verter. The third subject refers to an 
article by J. P. Costas in the “Proc. 
I.R.E.” (U.S.A.?) Dec., 1956, with a 
block diagram of this receiver. 

Many thanks for your interesting letter. 
Unfortunately due to pressure of work, we 
have not been able to go further into the 
subject of the Synchrodyne and we are un¬ 
able to offer any additional information 
at present beyond that which was pub¬ 
lished. We doubt the desirability of ad¬ 
ding the AFC system, as this would add 
undue complication to the receiver. These 
points will be kept in mind for future pos¬ 
sible articles on the Synchrodyne. The 
stability of the oscillator would not be 
good enough for satisfactop' reception of 
SSB signals as laid down in your sugges¬ 
tion. A better approach would be to use 
a conventional 455 Kc IF strip arffl use a 


heterodyne detector such as the one sug¬ 
gested on page 31 of the issue for June, 
1963. This is, in fact a similar system to 
that used in our Synchrodyne, but due to 
the lower frequency and other care taken, 
the oscillator is more stable and so makes 
it satisfactory for SSB reception. The ref¬ 
erences to the receiver described by J. P. 
Costas is interesting but unfortunately space 
prevents us from going into this subject in 
detail. 

VALVE CHARACTERISTICS 

R.H., of Toorak, Victoria, sends the follow¬ 
ing information, requested by L.P.S. 
of Herston, Qld., in the September 
issue, about a valve type CV1141; Ef 
—4.0v, If 1.75A, Ea—350v, Peak la 
—1000mA, Avg la—200mA, control 
ratio—40, base connections—pin 1— 
NC, 2-grid, 3-fil., 4-fil., 5-cathode, top 
cap—anode. The valve is a thyratron 
type. 

R.H. also asks if there is any possi¬ 
bility of us designing a small transis¬ 
torised oscilloscope in the near future. 
We have given some thought to this subject 
but, because of the numerous difficulties 
to be overcome, cannot say when we would 
be able to publish such a project. 

TRANSPORTA 

E.M. (Goulburn, N.S.W.) would like to in¬ 
quire whether we intend describing a 
nine or ten-transistor receiver in the 
near future. He feels that many readers 
in similar locations to himself would 
be interested in a set having improved 
performance over the sets which have 
been described to date. 

We must admit that we have no plans for 
such a project at the moment, E.M. Pro¬ 
bably only a small proportion of our 
readers would find the “RF Transporta 
Seven” insufficiently sensitive when it is 
connected to a moderate external aerial and 
earth, which makes it rather difficult for 
us to spend time developing a more sensi¬ 
tive receiver when so many projects of 
more general and immediate interest await 
our attention. Incidentally, we are inclined 
to think that the above set would prove 
satisfactory for the reception of Sydney 
stations, if used with a reasonable external 
aerial and reliable earth. It would certainly 
be an improvement over your 1935 receiver. 
If reception was still poor, the causes may 
well be due to an extreme geographical 
condition, in which case even a more sensi¬ 
tive set may offer no improvement other 
than providing you with louder “static.” 


RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

■"TO assist our readers, ’‘Radio, Television and Hobbles” conducts a technical query service. 

* Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee. we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly idenUfied and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV seta and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, ’’Radio, Television and Hobbits.” 
Box 2728, G.P.O., Sydney. 

(7) ’’Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are not a n swere d by telephone. 
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phone 


RADIO 


LA384S 


136 VICTORIA R'D. MARRICKVIUE.SyDNEy.N-8W 

EVENINGS & WEEKENDS PHONE XW5956 


636 KING STREET. NEWTOWN-LA7008 




WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and hori¬ 
zontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3'inch £49'17'6 5-inch £55'15'- 


PORTABLE RECORD 
PLAYER 

4-speed, 4 watt. 
Leatherette Cabinet. 

£15/17/6 


STROMBERG 
PLAYMASTER ORGAN 
TONE GENERATOR UNITS 
£58/-/- 

CONTROL PANEL 
ASSEMBLY 
£14/-/- 

REVERB UNIT & 
AMPLIFIER £29/-/- 

MAIN AMPLIFIER 
£27/-/- 

Al| units wired and tested 

COMPLETE 

STROMBERG 

ORGAN 

£180 

Complete set Chokes 
including pedal clavier-unit 
and Tone Control units. 

£25 


COLLARO STEREO 
TAPE DECK 

As used in R.» TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£36/17/6 


NEW TRANSISTOR 
TESTERS 

Tests all types. P.N.P. and N.P.N. 

£5/12/6 

Post 5/. 


TRANSPORTA 7 64 

R. TV and H. Dec. 
Complete Kitset including speaker, 
Cabinet and Battery. 

Latest Drift Type Transistors 


£23 


Wind and Tested 


£ 11 / 10 /- 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi FI Output. 

6 or 12V input. 3 to 45 ohm output. 
Including Connection diagramatlcs 
for mono, stereo, P.A. and inter-com 
use. 

£7/15/- 

Pack and Post 5/ 

Complimentary Circuit, Encapsulated 
unti. Canadian manufacture. 


PLAYMASTER 106 

Tuner and H.F. Amplifier 
R. TV and H. Dec. 63. 
Complete Kitset 

£41/15/- 

Wlred and Tested .. .. £47/15/. 


TV PATTERN 
GENERATOR 

R., TV & H, August Kitset, £5/1#/. 
Wired and Tested .. .. £12/1*/. 

Post 7/6. 


Resistance Capacitance 
Bridge 

R.. TV & H. Sept. Issue. 

Complete Kitset.£18/15/ 

Wired and tested.£22/15/ 


Send for full details on 
Radiogram Chassis, TV and 
Amplifiers 


AMPLIFIERS 

Public Address Range 
240v-AC 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£42/15/ 

50 Watt. As above EL34 P.P. 

£47/15/ 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost.. Ultra Linear output £21/15/ 
5/20. As above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6 v plus 240v-10 watt 

£27/15/ 

7 Valve -12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


PHILIPS 
DISC JOCKEY 

4-speed Players. 

6V. D.C. 

Monaural Crystal. 

£4/17/6 

Stereo £5/17/6. 

N.S.W. 7/6, Interstate 12/6 



PLAYMASTER 3 

Using the new 6GW8 provides 416 
watts per channel with an input of 
200Mv and improved frequency re¬ 
sponse, 150mA power supply pro 
vldes adequate reserve for tuner ant 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


LAFAYETTE GRID DIP 
OSCIU ATOR 

Absorption Wave Meter 
Oscillating Detector 
A.C. Powered 360K.C. to 220 Megs 
8 Bands. 

£22/17/6 

Post. N.S.W. 7/6, Interstate 12/6. 


** \ gf 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An Ideal TV Marker Generator. 


£16/15/- 


Post. N.S.W. 7/6, Interstate 12/6. 



MULTIMETER 

20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50. 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5uA, 0.25, 0.50mA. 

Resistance, 0.50K, 0.5meg., 5meg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50 000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K2 

2000 O.P.V. Sensitivity. 

Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W. 3/6, Interstate 5/6. 

200H 

20,000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 250<lv. 
A.C. Volts, 5 Ranges to l,000v. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 

100K 

100,000 ohms per volt. 

22 Ranges. 


£10/19/6 


Sanwa. Hfgh Current. 

4,000 V.P.V. 

22' Ranges. A.C. and D.C. Current. 
2 to 1200V AC and DC to 12 Amps 

£10/15/- 


LATEST 

4-SPEED PLAYERS 

40V A.C. Mono .. .. £5 15 0 

240V A.C. Stereo .... 8 10 0 

laftery Mono. 9 15 0 

lattery Stereo. 10 15 0 

lottery Mono 45 r.p.m. 

in Cab’net. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 

£10/15/- 

Post. N.S.W. 12/6, Interstate 17/6. 
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A.C.E. RADIO 

136 VICTORIA RD„ MARRICKVILLE 

Phone: LA 3845 after hours XW 5956 


FIRE 

We regret that during November a fire occurred 
in our packing department. A number of orders and 
all records of them were destroyed. If your goods 
have not arrived please re-order and if possible 
quote number of postal notes, money orders, office 
of issue. We regret any inconvenience this may 
cause. 


636 KING STREET,NEWTOWN-LA7008 


PLAYMASTER 2 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt, per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 

2.8in Dual Cone Speakers and 
Stereo. 4-speed Player 

ordered with this Unit or 
Playmaster 3. 

£13/10/- extra. 


TV TUNERS 

Cyldon 10 Channel 

£3/17/6 

Post. N.S.W. 5/. Interstate 8/. 


n 

H€rTlr fr m ^i i 


I 


GUITAR 

AMPLIFIERS 

10-Watt, Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/*17/6. 


35 WATT 

4-Channel. Bass and Treble Boost. 

3 Twin-Cone Speakers .. £52/10/ 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. 

£5/5/ extra on above models. 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt + 14 
Watt Reverb. 2 9x6 Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 



SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 


Simple to operate. Quick, accurate visual Indication of condition, 
operation and faults in spark plugs, coil points, condenser, cap settings, 
etc. Latest American design. Will pay for Itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and 
fault indications included. 


£51/15/- 


NEW 

ELECTRONIC 

MEGAPHONES 

Elecphone Transistor 
Loud Hailer, Pistol Grip Megaphone 

£7/17/6 


SOUND POWERED BATTERY 
Range 400yds. 

£12/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25 

Range 800yds. 

Weight 71b. 

All complete with Speaker, .Batteries, 
Microphone, etc. 

Pack and Post 12/6. 


P.A. SPEAKERS 

8 WATT 

8 ln Units in Waterproof 
Projection Homs. 

15 Ohm Voice Colls. 

£6/15/- 

In Double Ended Flares. 

Duo lateral Coverage. 

£7/5/- 

line Output Transformers to suit 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice CoU. 16 Ohm. 

£9/17/6 

IS Watt luting. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£14/-/- 


niiiiiiiiiiiiiimiiiimimiiiiiimimiiiiiimttmiiiiimimiiiiiiiuiimiiiimiiiiitmimiimiiimmiiimmiiiitiimiiimitiitiinj 
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2 

| 


WEEKEND - H0LIDA Y - EVENING 1 
DEMONSTRATIONS AT C0LLAR0Y l 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 1 
GUITAR AMPLIFIERS AND TELEVISION. 
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BATTERY 
CHARGER 

240 Volf A.C. Operation 

3 Rate 6v, I2v, TRICKLE CHARGE 


Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 

DE LUXE 

amp... £8/7/6. 


STANDARD 

3 amp. 6V, 12V, TRC £6/12/6. 

4 amp. 6V, 12V, TRC £7/12/6. 
Post., N.S.W. 7/6, Interstate 12/6. 


3 

4 amp..£9/17/6. 

6 amp.£10/17/6. 

10 amp. £13/17/6. 

Rail or Air Freight on. 



PLAYMASTER 

101 

This high performance basic 
amplifier kit, as described in the 
August Issue of Radio, Televison 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 


No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 


Complete Single Unit, including controls and anodised 
control panel. Wired and tested. 


£43/10/- 


TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation 
2 Channel input. 

With Mixing 15V Output. 
15 Watt £27/15/- 


30 Watt *£37/15/- 
50 Watt £42/10/- 
240 A.C. plus 12VD operation If 
required. £7/10/- extra. 



R. TV & H. 
STEREO 

TAPE-RECORDER 


MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel Cabinet to fit 

£ 8 /-/- 

Wired and Tested. Complete in 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4-TRACK MONAURAL 
PUSH-PULL 

Output 10 watt, 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With 
mixing between channels. 
Bass and Treble Boost. 
Michigan Hi-Fi Heads. Com¬ 
plete with dynamic micro¬ 
phone. L.P. Tape. 

£95/-/- 



Tronsistor Portable 
TAPE RECORDER 


AIWA T.P. 50. 

Latest push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

AIWA De Luxe 

T.P.701 6 transistor capstan drive, 2- 
speed, 2-track Hi-Fi quality. 

£49/17/6 

Pott. N.S.W. 7/6, Interstate 12/6. 
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RADIO 


★ ★★ PHONE 

\ LA3845 

136 VICTORIA Rft MARRICKVILU«3yDNEy, N SW 

AND 636 KING STREET, NEWTOWN — LA7008 
EVENINGS and WEEKENDS: "KALUA,' Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD, BUS AT DOOR, STOP No. 42 



NEW 



HI- 

POWER ELECTRIC 


BELLS 



50v. or 240v. A.C. Operation. 



2 6 in Gongs. 



Ideal 

for paging. Fire 

alarms 

or 


Burglar alarms. 




£ 1 / 10 / 0 . 



Small 

Units, as above, 2 

3in bells, 


12 / 6 . 




NEW 




ALDIS LAMPS 


12 V SIGNALLING UNITS 


Ideal 

for yachts, etc. 

Also Spot 

Lamps 

etc. In transport cases. 


£5/7/6 



Used, 

Good Condition, 

£ 2 / 12 / 6 . 

Post. 

N.S.W. 7/6, Interstate 12/6. 


Vibrator 



Power Transformers 


6 V 300V 125mA .. . . 

£3 17 

6 

12V 325V 125mA . . . . 

£3 17 

6 


NEW VALVES 


6AM5 

. . 7 6 6AK5 

. . 17 

6 

6 AM 6 

.. 76 9006 

. . 5 

0 

6AL5 

...7 6 6AS7 . 

. . 12 

6 

6 J 6 

...76 CK1013 

. 15 

0 

866 A . 

... 15 0 6SL7 . 

. . 12 

6 

813 . . 

. £3/10/ EK32 

. . 15 

0 

803 . . 

.. £3 809 . 

. . 17 

6 

3A4 

. . 12 6 EBC33 

. . 12 

6 

84/6Z4 

.. 12 6 6AG5 . 

. 9 

6 

4D21 

£4 17 6 EL91 

. 10 

0 

12C8 . 

. . . 12 6 EF73 . 

. 4 

0 

1C6 .. 

.. 12 6 EF72 . 

. 4 

0 

1 J 6 

. .12 6 EC70 . 

. 4 

0 

3B7 .. 

.10 0 2C26 . 

. 7 

6 

ao 6 

10 0 RK34 . 

7 

6 

304TH 

£1 10 0 IN5 . . 

7 

6 

2050 

.. £1 1C7 . 

. 5 

0 

IK7 

.. 5 0 1Q5 . . 

. 5 

0 i 

6J5 . . 

. . 9 6 IM5 . . 

. 5 

0 1 

6 J 6 . . 

..10 0 7C5 . . 

. 5 

0 < 

6J7G . 

...7 6 7W7 . . 

. 5 

0 - 

6N7 .. 

.10 0 12A6 . 

. 5 

0 1 

KTW62/6U7 7 6 6 J 8 . 

. 17 


1D5 

5 7 6 C 8 . . 

. 7 

6 1 

6 F 6 . . 

. . 10 0 VR65 . 

. 5 

0 1 

EF37 . 

. .. 12 6 12SK7 . 

. 5 

o 

5U4G 

..12 6 IT4 . . 

. 10 

o ^ 

5 AG 7 . 

. . . 10 0 6 BM 8 . 

. 7 

6 ® 

VT502 

.. 12 6 12BH7 . 

. 7 

6 I 

IL4 . . 

.. 5 0 12AU7 . 

. 7 

6 1 

6 K 6 .. 

..7 6 6SN7 . 

. 15 

o - 

AV11 

..26 6 BL 8 . 

. 7 

6 

6K7 

.. 5 0 6 BX 6 . 

. 7 

6 

12SJ7 

.. 12 6 RL27 . 

. 15 

0 

12SL7 

.. 12 6 1616 . . 

. 7 

6 

6SH7 . 

. . . 4 0 5Y4 . . 

. 10 

0 

47 

..12 6 5X4 . . 

. 10 

0 • 

843 . . 

£1 10 0 2A3 . 

£1 1 

1629 .. 

.. 5 0 807 . . 

£1 \ 

1619 

. £1 5U4 . . 

. 10 

0 j 

RK75 . 

. . 10 0 866 . . 

. 17 

6 1 

723A 

. . £3 6X5 . . 

. . 7 

6 

VR75/30 . 15 0 829 . £3 10 

0 

RK48A 

.. £3 6SK7 . 

. 12 

6 • 

954 . . 

.50 6SS7 . . 

. 12 

6 - 

VR105/30 .15 0 884 . . 

. 10 

0 

6AC7 . 
2X2 879 
6AJ5 . 

• l CV 1136 

5 o cv 1133 

. 7 
. 7 

6 

6 

VR150/30 15 0 CV 1102 

. 7 

6 

S.T.C. S.U. 30 


Vehicle 

! Band Transmitter/Receiver 

70 to 80 meg. Locked crystal 
20 watts output. 6 -v. operation. 

I 


£30 


1 

2 

T 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300v 40mA .... 19 6 

1960 5” CRO. £5 10 

1960 3” CRO. £3 15 0 

325 x 325v 159 mA .. £3 17 6 

295 x 295 300mA TV £6 15 0 

800v and 270v. 300mA, ea. £7 10 0 

240v-110v. 1.3 Kv Auto £10 10 0 

150 x 150v 30mA .... £15 0 

225 x 225v 40mA .... £1 7 6 

124V Doubler 300m . . £2 15 0 

130V Doubler 400m . . £3 5 0 

385 x 385, 100 mA . . . . £1 17 6 

300 x 300, 80 mA . . . . £1 12 6 

12v Vibrator, 200v 50mA 17 6 

240v, 32v, 40 watt .. £17 6 

6v to 240v 40-watt In¬ 
verter . £1 7 6 

12v to 240v Inverter £17 6 

145v Doubler 450mA .£376 

150v Doubler 500mA £3 17 6 

22Cv Doubler 600mA . £6 15 0 

310 x 310V 170Ma .. .. £2/9/6 

110V Doubler 400 MA .. 2/7/6 


NEW HEADPHONES 


Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32 V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt .. £4 5 0 

32V 240V 100 Watt .. £4 5 0 


RELAYS 

6 V, 3 pole Miniature ..... 15 0 

1700 SPDT. 7 6 

1300 SPDT. 7 6 

500 x 500 SPDT. 7 6 

12 volts DPDT, 5 amp .. £1 

12 volts DPDT.12 6 

lOOpf TX var. condensers .. 10 0 

100 to 500 pf 3000v. var. . . 10 0 


12 6 


each; 15/ doz. 


NEW C.R.O. TUBES 

3AP1-906 £1 7 6 

5BP1. £2 7 6 

CV112. 10 0 

VCR97. £1 17 6 

CV322 . 7 6 

VCR511B. £17 6 

VCR 1570 . 10 0 


10 0 


OIL FILLED 
CONDENSERS 


£1 10 0 
.. 17 6 


AIRCRAFT CLOCKS 

8 Day Sweep Second Hand. 

£4/17/6 

Post 3/6. 


GENEMOTORS 

Output 


24y 250v 60mA 

12v 500v 350mA . . 

12v 1200v 200mA . . 

24v 250v 100mA New 
12v 235v 50mA 
12v 350v 50mA . . 

24v 540v 200mA New 
24v 300v 250mA New 
12v 275v 110mA 


£5 10 
£1 0 
£2 0 
£1 5 
£8 10 
£6 10 
£2 0 
£2 15 
£2 15 
£2 15 
£2 15 
£3 15 


5 Ohm. 

£1 

2 6 

2000 Ohm. 

1 

2 6 

4000 Ohm. 

1 

5 0 

Crystal. 

2 

15 0 

Stereo 5 Ohm. 

Stereo Crystal Low Im¬ 

2 

5 0 

pedance . 

2 

17 6 

American Lightweight . . 


12 6 

Australian DLR 


12 6 

Dynamig Earpieces, pr. 

Post 2/6 pr. 


4 6 


100 NEW ASSORTED 
RESISTORS 

Malnl.v I.R.C., Vi, 1.2 Watt. 

04 Values. Vi ohm. to 10 megs. 

15/-, Post 2/6 

100 new assorted Condensers 
Paper, Mica. Ceramic Me.alcap. 
25 Values. 

15/. Post 2/6. 

WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


3BZ TRANSMITTERS 

12V. D.C. Operation. 

Air Tested. Modified to Small 
Ship Frequencies. 

£32/10/- 


TRANSISTOR POWER 
SUPPLIES 

12V Input. 300V 150.MA plus 150V 
Rectified D.C. output. 

Kitset £9/17/6 

Wired and Tested £11/17/6. 
400v pius 200v 150 mA. 

£14/17/6 

Including Circuit. 

Post 7/6. 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band.40 K.C. to 32 Meg. 
Variable Se ectisity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New Condition. Airlested 
Realigned 240V A.C. Operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, real.gned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 240 V 
A.C. operation. Variable declivity 
Crystal filter. 2 R.F. stages. 2 I.F 
stages. A ia e model receiver. Stil 
in current use in Navy. Excelien 
selectivity and sensitivity. Air Tested 
Realigned. Perfect order. Circui 
.nc.uded. 

£55 

MURPHY B. 41 

5 band low frequency 
15kc to 700xc. 

Current Navy equipment. 
Excellent condition. 

240v A.C. powered. 

£19/17/6 


VERNIER DIALS 

20-1 RATIO 

2 in.£1/2/6 

2 */2in. £1/7/6 

31 n.£1/12/6 

Post 2/6. 


NEW METERS 

10mA centre zero, 3 l /zin , scaled, 
100-0 100mA. 300-0 300mA. 

£ 1 / 10 /- 

10mA scaled 150 0-150V. 

£ 1 / 10 /- 

0-10 amps, 0-500mA, 0-50 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Palec 
0 to 300V. 

£1/17/6 

5in 0 to 30 Amp. 

£1/17/6 

0-30 Amp., 4in A.C., D.C. 
0-60 Amp., 4in A.C., D.C. 

£1/17/6 

8-0-8 AMP Cen.re Zero 
21 n Moving Iron 

15 /- 


NEW COMMUNICATIONS 
RECEIVER 

E.I.L. 62 4-Band BANDSPREAD 
Amateur Receiver. 9 vaive, 

3.5 meg. to 30 meg. 

£69/10/- 

E.I.L. 62A 4 Band 
550 kc to 30 meg. 

£72/10/- 


INDICATOR UNITS 

3ln C.R.O. Tube 
12 Valve Centre Zero Meter 
For Calibration. 

Ideal for conversion to Oscilloscope 

£6/17/6 


TELEPHONES 

Type F, Magneto Ringing 

£4/9/6 


NEW ROTARY 
CONVERTERS 

160 watt,, 50 Cycle. 

24v to 32v Input. 

Output can be supplied 
for 50 110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 
12 VOLT-UNITS 

As above. Metered with Field 
Regulator. 

Will operate TV Sets. 

£19/17/6 
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ECHNICAL BOOK REVIEW 


LJDIO AND ACOUSTICS, by G. A. 
Briggs. Soft cover, 167 pages, 51 x 
81 inches, freely illustrated. Pub¬ 
lished by Wharfedale Wireless 
Works Ltd. 

According to a list in the flyleaf, this 
the eleventh book to come from the 
n of G. A. Briggs, the well-known 
dio specialist and the man behind 
/harfedale” loudspeakers. 

One would judge that the writer has 
; out, not so much to produce a formal 
ctbook, as one that can be read with 
erest and profit by anyone interested 
the audio field. Free reference is made 
audio “history” and commercial pro- 
cts and, while the text contains noth- 
l that would be difficult for a casual 
ader to follow, it is also fortified with 
fficient data and graphs, and the 
thor’s own ideas, to be of interest to 
aders professionally engaged in the 
Id. 

Chapter headings—or the headings 
der which observations are grouped— 
e as follow: Past and Present, The 
lr, Resonance, Echo and Reverbera- 
>n, Room Acoustics, Free-Field Sound 
aoms, Transient Response, Stereo, 
hools And Constant-Volt Lines, Con- 
rt Halls and Studios, TV Studios and 
mbiophony, Live-Recorded Tests. 

In all, it’s a book in the Briggs tradi- 
m—informative, chatty and spiced with 
uches of humour. 

Our copy came from McGills Author¬ 
ed Newsagency, 183-5 Elizabeth Street, 
elbourne. Australian price is quoted 
: 18/9. 

★ ★ ★ 

BCs of ELECTRONIC TEST EQUIP¬ 
MENT, by Donald A. Smith. Pub¬ 
lished by Howard W. Sams and Co. 
Inc., of Indianapolis, Indiana. 

This new book opens the door to a 
asic understanding of today’s modern 
st instruments. Author Don Smith has 
ritten the text in everyday language, 
voiding complex engineering termino- 
)gy and mathematics. All concepts are 
^plained so that any one with a mini- 
lum knowledge of electronics will have 
o difficulty understanding them. 

Nine chapters include: The Meter; 
“he Volt-Ohm-Milliameter; The Vacuum 
“ube Voltmeter; Battery, Diode and 
n ransistor Testers; Tube Testers; The 
Signal Tracer; The Oscilloscope; Battery 
iliminators; and the Signal Generator. 

Our review copy came direct from 
he publishers. The American price is 
luoted at 1.95 dollars. (K.W.J.) 

★ ★ ★ 

:B RADIO CONSTRUCTION PRO¬ 
JECTS, by Len BuckwaJter. Soft 
cover, 128 pages, 51 by 81 inches. 
Published by Howard W. Sams and 
Co. Inc., of Indianapolis, Indiana. 
The various projects described in this 
oook are mostly “add-on” items for use 
with the 27 Me equipment being used 
on the American “citizens band.” 
Although the P.M.G. department in this 
country are licensing some equipment 
for use on this band, they do not, so 
far as we understand, allow the use of 
home constructed units nor encourage 
“do it yourself” additions to existing 
equipment. 

This book would therefore be of little 
use to CB users in this country but, as 
much of the information is of a some¬ 
what general nature, it might be of 


interest to budding amateurs. It contains, 
for instance, information on such things 
as a Modulation Monitor, a Field 
Strength Meter, TVI traps and Line 
Filters, SWR Meter and Output Power 
Indicator, and many other interesting 
gadgets. The general text and presenta¬ 
tion is straightforward, simplified and 
most suited to beginners in the field. 

Our review copy came direct from 
the publishers. The American price is 
quoted as 2.50 dollars. (K.W.J.) 

* * ★ 

REMOTE CONTROL BY RADIO, by 
A. H. Bniinsma. Hard cover, 95 
pages, 5i by 8 inches, of text mate¬ 
rial with many illustrations, includ¬ 
ing lift-out circuit diagrams. From 
the Philips’ Technical Library 
(popular series) and published by 
Cleaver-Hume Press Ltd. 

The first edition of this book was 
written to answer the many requests for 
information about Mr Bruinsma’s famous 
radio-controlled model ships which have 



TRANSISTOR 
EQUIVALENT LIST 


Recently to hand from Mullard- 
Australia Pty. Ltd., is a new "Tran¬ 
sistor Interchangability List; 0 the 
fifth addition of this very handy 
booklet. 

The new addition features nearly 
900 transistor types with their equi¬ 
valents, plus the outlines and dim¬ 
ensions of more than 100 Mullard 
transistors, together with the pre¬ 
ferred range of transistors for en¬ 
tertainment applications. 

In view of the replacement 
problems so frequently encountered 
by radio servicemen, and the need 
to keep track of the almost unlimit¬ 
ed replacement possibilities, lists of 
this kind are virtually essential. This 
is an excellent one which should 
serve a very real need. 

The booklet is available gratis on 
application to the Mullard organi¬ 
sation. However, they request that 
requests be accompanied by a 
stamped, self-addressed, foolscap 
envelope, endorsed "Transistor List." 

Requests may be addressed to 
either the Sydney office. Box 2118 
G.P.O., Sydney, or the Melbourne 
office, at 123 Victoria Parade, 
Collingwood N5, Victoria. 


aroused the interest of so many radio 
amateurs and engineers alike at exhibi¬ 
tions throughout Western Europe. Its 
success was such that three impressions 
were published before improvements in 
the equipment used by the author made 
necessary a second, revised edition. 

In clear language, the work gives a 
description of the two systems the author 
has adopted in the construction of his 
models. These systems are: An Ampli¬ 
tude Modulation System With Two 
Independent Channels and An Impulse 
Modulation System With Eight 
Independent Channels On One Carrier 
Wave. Each system employs some new 
or little-known circuits which have 
proved their efficiency, and will no doubt 


contribute toward still further develop¬ 
ments in this field. 

The book assumes a prior knowledge 
of electronics and a wide range of people 
concerned with electronic developments, 
whether applied to scientific and indus¬ 
trial research or merely to technical toys, 
might find it of considerable interest. 

Our review copy of the book came 
direct from the publishers who quote 
the Australian price as 13/. (K.W.J.) 
★ ★ ★ 

ABC’s of HI-FI AND STEREO, by 
Hans Fantel. Soft cover, 96 pages 
5} by 81 inches. Published by 
Howard W. Sams and Co., Inc., of 
Indianapolis, Indiana. 

While a detailed knowledge of elect¬ 
ronics is not necessary to the enjoyment 
of high-fidelity systems, a general idea 
of the basic principles of sound repro¬ 
duction is helpful in the selection, use, 
and maintenance of equipment. Hans 
Fantel presents this im'formation in an 
informal, non-technical manner in this 
new book. 

The book begins with a description of 
the nature of sound and what is meant 
by “high fidelity.” The difference be¬ 
tween monaural and stereo sound is 
explained. The relative merits of “pack¬ 
aged” and component systems are com¬ 
pared, and the requirements for the 
various parts of a sound system are 
discussed at length. Additional chapters 
are concerned with the merits of factory 
assembled units versus kitset, setting up 
your sound system, getting the most from 
your system, and what to do in case of 
trouble with the system. 

This book would assist the reader 
(whether he already owns some form 
of high fidelity equipment or is a potent¬ 
ial buyer) to understand what high 
fidelity and stereo are all about. He might 
men be better able to select the equip¬ 
ment best suited to his particular needs. 

Our review copy came direct from the 
publishers. The American price is quoted 
as 1.95 dollars. (K.W.J.) 

★ ★ ★ 

AMATEUR RADIO CONSTRUCTION 
PROJECTS, by Charles Caringella, 
W6NJV. Soft cover, 136 pages Si 
by Si inches of text materials with 
many illustrations. Published by 
Howard W. Sams and Co., Inc., 
of Indianapolis, Indiana. 

The book describes the construction 
of some simple equipment most suited 
to the American “novice” amateur 
licence. Since we do not have 
the same licencing arrangement in this 
country, much of the information would 
be of little value to Australian amateurs, 
although some of the 2 and 6-metre 
equipment described might interest 
limited licence holders. 

At the price asked (American 2.50 
dollars) we do not feel that the book 
would offer good value for money in 
this country. Our review copy came 
direct from the publishers. (K.W.J.) 

★ ★ ★ 

UNDERSTANDING ELECTRONIC 
COMPONENTS, by Far! J. Waters. 
Soft cover, 160 pages 51 by 81 
inches. Published by Howard W. 
Sams and Co., Inc., Indianapolis, 
Indiana. 

This new book explains the theory, 
construction of most electeonic com¬ 
ponents in use today. As an adjunct to 
ether textbooks covering basic funda¬ 
mentals or simple construction projects 
it could be most useful. 

Twelve chapters include: introduction 
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TECHNICAL BOOK 

to Electronic Theory; Resistors; Capaciti- 
tors; Inductors; Transformers; Electron 
Tubes; Semiconductors; Transducers; 
Switches and Relays; Antennas; Con¬ 
ductors; and Miscellaneous Components. 
Included at the end of each chapter are 
review questions which might add to 
the value of the content as a self-study 
or classroom text. Appendices contain 
answers to the questions as well as wire 
resistance and component colour code 
tables for handy reference. 

Our review copy came direct from the 
publishers. The American price is given 
as 2.95 dollars. (K.W.J.) 

★ ★ ★ 

TELECOMMUNICATIONS, by E. H. 
Jolley. Published by Weidenfeld 
and Nicolson Ltd., London. Soft 
cover, 5 by 7 inches, 144 pages. 
Illustrated with simple diagrams. 

An excellently compiled booklet for 
the beginner, and one that could cer¬ 
tainly be recommended for a person be¬ 
ginning his studies in telephony and 
telegraphy. In easily assimiliated 
language throughout, it starts with a 
short explanation of the foundings of 
telecommunications and ends with a 
chapter on modem developments. 

Throughout the volume the reader 
is lead to understand the simple 
mechanisms of our telegraph and 
telephone systems, building up to a not 
verv intricate understanding of manual 
and automatic telephone systems. Tele¬ 
printer mechanisms have their fair share 
of discussion while lines and cables are 
covered in detail. 

Multi-channel communication systems 
are treated together with the use of radio 
in telecommunications. Our copy from 
the Technical Book and Magazine 
Company Pty. Ltd., of 295 Swanston 
Street, Melbourne, Victoria. The price 
15/ not including post and packaging. 
(K.W.) 

★ ★ ★ 

HOW TO INSTALL AND REPAIR 
MARINE ELECTRONIC EQUIP¬ 
MENT, by Elbert Robberson. First 
edition, by John F. Rider Publisher 
Inc., New York. Soft cover, 5i by 
Si inches, 206 pages. With photo¬ 
graphs, diagrams and circuits. 
American price, 4.50 dollars. 

While this has been a limited field in 
Australia, it is slowly increasing as more 
business and pleasure craft install Mar¬ 
ine Radio and Echo-sounding equipment. 
Written to cover the needs of a technician 
unfamiliar with Marine equipment, this 
book gives an outline of principles in 
installation and service, without delving 
too deeply into the subject matter. 

The test equipment which the marine 
serviceman would be expected to have 
is discussed in detail in Chapter 2 of this 
book. Although there are some differ¬ 
ences between American and Australian 
conditions, equivalent test equipment 
and licensing conditions would apply. As 
pointed out in this publication the marine 
field calls for many new skills to be 
learnt and the author tries to cover each 
aspect. 

Listing some of the chapters wlil give 
the prospective purchaser of this litera¬ 
ture an insight into the field covered. 
Boat Electrical Systems, Radiotelephone 
Characteristics, Antennas and*Grounds, 
Radio Direction Finding . . . Principles, 
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Installation and Calibration, Echo 
Sounders, Automatic Pilots and Small- 
Craft Radar. A small section is also 
devoted to Electrical interference sup¬ 
pression. 

The typical equipment discussed 
throughout the book is naturally Ameri¬ 
can. However, the techniques and cir¬ 
cuitry would vary little from our Aus¬ 
tralian counterparts. 

While the price of the book may be a 
little high for the Australian market— 
considering the current limitations of the 
latter—it will undoubtedly appeal to 
most people who have any connection 
with boats. In particular, it will help the 
owner to appreciate what he may reason¬ 
ably expect of his marine installation, 
and the serviceman to understand the 
correct maintenance of this equipment. 
Our copy came direct from the pub¬ 
lishers. (K.W.). 

★ ★ ★ 

DATA ON CARBON AND 
GRAPHITE FELT HIGH-TEM¬ 
PERATURE INSULATION. 

A four-page illustrated bulletin on 
carbon and graphite felt as high-temper¬ 
ature insulation for vacuum and inert 
gas furnaces is available from Union 
Carbide Corporation. 

Opening with a discussion of such 
features as carbonaceous felts’ superior 
insulating value, low density, uniformity, 
stability, lack of outgassing, ease of 
fabrication, rigidity and cleanliness, the 
bulletin interprets each characteristic in 
terms of improved furnace operation. 
Technical data includes a table of phys¬ 
ical properties and a curve showing 

effective thermal conductivity. 

Cutaway sketches illustrate how 
carbon and graphite felt insulation is 
installed in both induction and resistance 
furnaces. For copy of catalogue T-8980, 
write Union Carbide International Com¬ 
pany, 270 Park Avenue, New York 17, 
N.Y. 

★ ★ ★ 

TV TROUBLESHOOTING AND RE¬ 
PAIR, by Robert G Middleton. 

Second edition, by John F. Rider 

Publisher Inc., New York. Soft 
cover, 51 by Si inches, 208 pages. 
With many circuits and diagrams. 
American Price 3.95 dollars. 

A very well produced text book which 
we recommend to the serious TV ser¬ 
viceman. While written in a clear concise 
manner it does not fail to give a wealth 
of information regarding Television re¬ 
ceiver faults, their effects on the re¬ 
ceiver, probable causes and cures. 

In all there are 10 chapters in this 
book and we feel that each of these 
chapters is a small text book in itself. The 
chapter headings listed here give some 
indication of the field covered. These 
are: Receiver Differences and Wave¬ 
forms. Visual-Alignment Procedures. 
Troubleshooting Sync Circuits. Locating 
Sweep Troubles. Faults in Video-Am¬ 
plifier Circuits. Checking High-Voltage 
Power Supplies. Troubleshooting in the 
Home. Receiver Buzz . . . Causes and 
Cures. External Interference. In¬ 
strument Differences and Waveforms. 

The need to recognise the limitations 
of any piece of test equipment, and the 
possibility that its presence may upset 
circuit behaviour, are discussed in some 
detail in the final chapter. Most pieces of 
test equipment are discussed and their 
limitations — some of them unusual 


— are pointed out. 

Another subject very well covered 
that in Chapter 9 on External Interf< 
ence. Problems of interference should 
a good deal easier to trace and elimim 
with the assistance of the author’s t 
perience. 

Illustrated clearly throughout with c 
cuit diagrams, wave-shapes etc., this bo- 
leaves no doubt regarding alignment pi 
cedures and maintenance steps to achie 
the correct operation of a televisi- 
receiver. 

In our opinion a worthwhile additi 
to you r technical library. Our copy car 
direct from the publishers. (K.W.) 

★ ★ ★ 

MARINE ELECTRONICS HAN) 
BOOK (Second Edition), by Leo > 
Sands. Soft cover, 288 pages, 81 I 
Si inches of text material wi 
many illustrations. Published 1 
Howard W. Sams and Co., In 
Indianapolis, Indiana. 

This new book gives quite a compr 
hensive coverage of marine radio fro 
the early “spark gap” transmitters ai 
crystal receivers through to the mode 
electronic equipment in use toda 
Covered are such things as MF, F 
and VHF radio telephones, radio dire 
tion finders, depth sounders, auto stee 
ing devices, marine radar and electric 
power for small ships. 

Although semi-technical in nature, tl 
book’s value should not be limited 
technical readers, since boat owners ar 
operators might find it an excellent guic 
to the range of electronic equipmei 
now offering to the modern mariner. Fu 
listings of marine radio stations ai 
given but, since the book is of America 
origin, these are, quite naturally, Amer 
can stations and, therefore, unlikely 1 
be of interest to the Australian reade 

Our review copy came direct from th 
publishers. The American price is 4.9 
dollars. (K.W.J.). 

★ ★ ★ 

BASIC ELECTRONIC SERIES- 
RADIO CIRCUITS, by Thoim 
M. Adams. Soft cover, 160 page 
51 by 81 inches. Published b 
Howard W. Sams and Co., Inc 
Indianapolis, Indiana. 

In order to understand how a receive 
operates, a working knowledge of th 
individual circuits within the receiver i 
necessary. To the beginner, the bigge.s 
stumbling block in gaining this know 
ledge is often their inability to see th 
actions which take place during circui 
operation. 

Realising the need for improved teach 
ing theory, the author has developed, ii 
this book a unique visual presentatior 
of circuit actions. His approach consist: 
first of clearly and unmistakably identi 
fying each electron current and it: 
movements through the use of multiple 
colour illustrations. Then, using non- 
mathematical explanations, he discusses 
these movements and explains their 
significance in the overall circuit operat¬ 
ion. 

By many standards his explanations 
might appear oversimplified but, for the 
beginner, or those who have previously 
had trouble in following receiver operat¬ 
ion, his teaching method might prove 
most valuable. The book deals only in 
basic concepts and would, preferably, 
need to be followed by something a 
little more “meaty.” 

Our review copy came direct from the 
publishers. The American price is 
quoted as 2.95 dollars. (K.W.J.) 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 3/6 per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the February issue must reach our 
office before January 10th. Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION & 
HOBBIES, Box 2728, G.P.O., SYDNEY. See our classified form on page 112. 


FOR SALE 


V CHASSIS* wired. Some with tuners, power 
transformers. From £2. Tuners, £4. Power 
nsformers, £2. Sync, sound IF boards, 

3/10/. Fame TV, phone 38-4719, Sydney. 


IG screen oscilloscope. Convert any television 
to sensitive, big screen oscilloscope. No 
anges to TV. Illustrated plans and description. 
3/10/. Post free. Qik-Fire Systems, 919 Forest 
>ad, Lugamo, N.S.W. 


VODEL ENGINEERS. Marine, stationary en- 
* gines, boilers. Designs, castings. Bolton, 
King Street, Sydney. Catalogue 7/. 


*1VERTER, fully filtered Vanruyten 32/240V 50 
cycles 125W. Garrard RC75M changer 32V. 

S. Wills, 17 Oxford Street, Paddington, N.S.W. 


>OCKET KITS. Latest American rocket kits 
w now available in Australia. Astron scout 
t flies more than 1,000ft and is recoverable, 
ily 12/6 ea. High-altitude single-stage rocket, 
iploys parachute recovery system. Flies more 
an 1,200ft. Only 18/6 ea. Payload carrying 
cket. Will carry live payloads to an altitude 
1,200ft and return by parachute. Only 18/6 
Mail Orders only. Send cash with order 
Model Rocketry, 173 Wattle Street, Bankstown, 
.S.W. 


!ELL. Taylor 94B TV wave form alignment 
' generator. Near-new condition with book 
id extra leads. What offer? J. Snell Radio 
V Service, Warwick, Queensland. 


>ENDIX radio compass manual, auto service 
* and spares. 42 Cambridge Avenue, Vaucluse, 
.S.W. 37-3264. 


i., TV and H. VTVM, £10. TV pattern 
k generator, £5. 18 Natimuk Road, Horsham, 


r ic. 


\ MERICAN 2 and 4-track stereo pre-recorded 
"*■ tapes, both classical and popular. Breaking 
p private collection. S.A.E. for list. 64 

Tomwel! Road, South Yarra, Vic. 24-2359, A.H. 


LTEW YEAR SALE. New OC71, 73, TS2, 
^ SFT152, 153, OC72, 74, 80. SFT122, 123. 
N217, all 8/6 ea. OC44. 45, 2N269S, 345, 274, 
;FT108, all 10/ ea. OC171, 2N370, 371, 15/ ea. 
’ower types. OC28. 29. 35, 2N301, 250, 257, 
JFT240, 25/ ea. OA210, 211, 10/ ea. OA31, 

3YZ13, 15/ ea. OA81, 85, 4/ ea. Add 2/6 pack 
tnd post. Right reserved to supply equivalents. 
l.C.E. Electronics, Box 1452L, G.P.O., Adelaide. 


r\RGAN COMPONENTS: Send for our illus- 
^ trated catalogue listing parts, kitsets, circuit 
lata and electronic organs, keyboards, pedal 
boards, contact wires, wiper plates, contact blocks 
stop switches, stop tabs, piston switches, coupler 
switches, multi pole relays, toe pistons, expression 
:ontrols, solenoids, etc. Also many sundry parts 
such as felt strips, springs, felt washers, threaded 
rods and components for pneumatic actions. 

For the benefit of experimenters, we list sets 
of data sheets available for several different de¬ 
signs of organs. 

Alan Douglas, a transistorised design, and the 
Clyne organ construction kitsets. 

“Harmonics” pre-assembled units and complete 
organs. 

Please send 5/ cheque or postal note to cover 
part cost of printing and postage. PESKA 
TRADING CO., P.O. Box 38, Ivanhoe, N21, Vic. 


AMATEUR RADIO SUPPLY CO. Radio parts, 
** receivers, books, magazines. Window lights 
on at night. 113 Henley Beach Road, Torrens- 
ville, S.A. Bus Stop 4. Phone 57-6788. 


CELL: All back issues R., TV and H. in stock 
at all times. 1939-1955 copies 1/6 each; 56-58, 
2/ each; 1959 on, 3/ each. Post incl. Phone, 
write or call. T. Weir, 56 O’Connor St., Haber- 
field, Sydney. 71-2569. Wanted to buy copies. 


TVAICROGROOVE DISCS from your tapes. Also 
lYl tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate charges. 
Country and Interstate inquiries welcomed. Vita- 
tone Recording Studios, Box 18, Post Office, Lane 
Cove, N.S.W. Phone (Sydney) 42-6154. 
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FOR SALE 


CELL collection radio parts, suitable for hobby¬ 
ists of all ages. No reasonable offer refused. 
After 5 p.m. 98 Gwynne Street, Richmond, 
Victoria. 


•yAPE RECORDER BARGAINS. New and 

* used machines. Buy from a technician not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders, wanted to buy, any con¬ 
dition. Country inquiries welcomed. “Tomlin’s 
Radio,” 528 Liverpool Road, Sth. Strathficld, 
N.S.W. 642-4215, Syd. 


C OURSES. Basic Electricity 10/6, Basic Radio 

12/6, Transistor Servicing 10/6, TV Servicing 
12/6, F.M. 7/6, VHF-UHF 10/6. Computers 12/6, 
DF-Radar 12/6, Trigonometry 3/6, Calculus 10/6, 
Organic Chemistry 10/6, Physics 12/6, Nuclear 
Physics 10/6, Mechanics 10/6, Astronomy 10/6, 
Clear Thinking 5/. Post free. Popular Science 
School of Electronics, 3 Broadway, West PymWe, 
Sydney. (Correspondence only.) 


TJI-FI TAPE DECK ADAPTOR, mic. etc. in 
“ case £20. LY9872. N.S.W. 


CALE: Electronic Organ. Almost completed, 
£150. Full details. Williams, 235 Queen St., 
Bendigo. Vic. 3-4750. 


MEW STROMBERG CARLSON 23in 13-channel 
* * TV chassise complete with tuner, valves and 
mask less P.T. Deflection Yoke and Speaker, 
£38/10/; Some less Valves, £25; H.F. Velvet 
Action 4-speed Record Changer, new in cart. 
£6/10/; Stromberg Carlson Stereo Radograms, 
£45; New Voice 11 Transistor Transceivers, set 
of two, £32/10/; Philips Tuners type AT7580— 
NT3002, new in carton, £3/10/; Philips TV 
Power Transformer, £3/10/; Stromberg Carlson 
TV Power Transformer, £2/10/; Ecko TV Power 
Transformer, £5; Rola Speaker Transformer, 10/; 
Philips Tuning Capacitors, 10/; Philips 6-9V 
Battery Motors, as used in record-players, 15/; 
Twin Potentiometer for Philips TV 1 Mohm— 
5 Kohm., 12/6 0.5 Mohm Switchpot., 7/6; 0.5 
Mohm Pot., 5/; 1 Mohm Pot., 5/; 10 Kohm— 
50 Kohm—65 Kohm—100 Kohm—200 Kohm— 
25 Kohm Potentiometers, 4/; 6in Rola Speakers, 
£1/10/; 6in Philips Speakers, £1/10/; 5in 
Philips Speakers, £1; Metal Rectifiers: Westing- 
house 16 K 4, 5/; Westinghouse as used in most 
portables, 7/; as used in Philips portables, 5/; 
as used in Ecko TV. 15/; Rola Vertical output 
Transformers TV 139, 10/: Philips 6-9 Volt 

Battery Record-players less P.U. arm and cart¬ 
ridge model NG 1012, £2; Philips 455 Kc IF 
Transformer, 6/; Philips Disc-Jockev cases, £1; 
Philips Shaves cases, 10/; Philips HT Chokes for 
TV, £1. 

All prices are plus freight and packing. 
ELECTRONIC DEVELOPMENTS & SERVICE, 
27-29 Buckingham Street, Surry Hills, Sydney. 

69-6548. 


CELL OUT: Best Offer. Commercial power 
° mpply 1000V—1200 CT 500-CT 4-866A filters 
Fil. Trans. 1 chassis. 1 TRX pair 807 5in CRO. 
Super-pro. RX. AC. Relays. Valves, capacitors, 
etc. A. O. Brand, 37 Pacific Pde., Lone Jetty, 
N.S.W. 


READER SERVICE 


CPEAK and listen to the world via your tape 
recorder. Join Britain’s largest tape exchange! 

World Wide Tape Talk, 35 The Gardens, Harrow, 
Middlesex, England. Send for details. 


•"PAPE TO DISC. Have your own tape items 
faithfully reproduced on acetates or pro¬ 
cessed records. W. and G., 185 a’Beckett Street, 
Melbourne. 34-3716. 

DEPAIRS to receivers, transmitters, construction 
testing, TV alignment. Xtal convs., any fre¬ 
quency, £18/10/ plus tax. 144 Me Xtal conv. 
kit., £12 plus tax. Eccleston Electronics, 146a 
Cotham Road, Kew, Vic. 80-3777. 


WANTED 


CTROBOSCOPE, second-hand, any 
•J 604-5780, 604-5552. L. Stellema, 19 
Road, Blacktown, N.S.W. 


condition. 

Reservoir 


W ANTED, AVO valve tester and AVO multi¬ 
meter. JU2205. 64 Manoi Road, Hornsby, 

N.S.W. 


W ANTED, complete set coil boxes, AR7 re¬ 
ceiver. Price, etc., to Nutt, Box 32, Mt. 
Hagen, T.N.G. 


W ANTED. Command receiver, need overhaul. 

W. Sneddon, 7 John St., Cardiff. N.S.W. 
3BZ 5 Band RX 200KC—28 MC conv. A.C. 
PWR supply, manual, £15. J. Bunn, 80 Desmond 
St., Merrylands. N.S.W. 


RADIO IS 
AN INTERESTING 
HOBBY! 

STCTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondence College 


159 Flinders Lane. Melbourne; 149 Castle- 
reaeh St., Sydney; 290 Adelaide St., Brisbane; 
45 Gilles St.. Adelaide; 254 Murray St,. 
Perth. 


CUT HERE AND POST 


I 

I TO STOTT’S: Please send me, free and with- ! 
I out obligation, full particulars of your Course : 
I in Radio for Amateurs. 

I 

I My Name . * 


■ 

I Address . ■ 


Age . (RH. 164> 


A. M> Pa La 


Transistor Radio Servicing 

We are now in a position to service 
not only SANYO but also SONY and 
other brands of Transistor Radios. Any 
brand of set may be brought or sent to 
us for repair at Customer’s Risk, and if 
we can repair it, this will be done within 
72 hours of receipt of the Radio. 

Availability of Transistors 
We have just produced a transistor 
price list and normal usage guide in 
respect of all transistors which we pre¬ 
sently have available from stock. A copy 
of this price list, together with our spare 
parts price list will be forwarded to any 
interested party on receipt of lOd in 
stamps to cover cost of postage. 

AGENTS & MERCHANTS PTY. LTD. 

9 QUEEN STREET, 
MELBOURNE C.l. TEL. 61-2427 
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ADVERTISING 
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INDEX 


Asdic Stereo House 


... Inside back 
covei 

Amateur Astronomer. 

Agents and Merchants. 

A.C.E. Radio. 106, 107, 

Amplion (A’sia) Pty. Ltd. 

A.R.T.C.Back C< 

Adcola. 

Amalgamated Wireless (A’sia) Ltd 
Front cover, Inside Front Cover, 8, 

Aegis Mfg. 

Arrow Electronics Co. Pty. Ltd . . 

Audio Engineers Pty. Ltd. 

Bright Star Radio. 

Broadway Electronics Pty. Ltd. 

Classic Radio.84, 

Collins Book Depot. 

Classified. 

Consolidated Electronics. 

Decca. 

Deitch Bros. 

Ducon Condensers. 

D.X. Radio Assoc. (N.Z.). 

Electron Tube Distributors. 

Encel Electronics. 

Electronic Develpoments.72, 

Email Ltd. 

Electronics Industries Imports. 

Fuji Denki Pty. Ltd. 

General Accessories Pty. Ltd. 

Gray, Simon Pty. Ltd.10, 50, 

Ham Radio Suppliers. 

Homecrafts Pty. Ltd. 

H. B. Radio. 

Haco Pty. Ltd. 

Heating Systems. 

I. C.S. 

Jacoby, Mitchell and Co. 

International Resistance Holdings .. .. ; 
Kuenzli.. 


Magnetic Sound Industries.; 

Magrath, J. H. and Co.< 

Mastersound.... .. ; 

Master Electrics. * 

Model Rocketry. \ 

Mullard (Aust.) Pty. Ltd.] 

Maurice Chapman.* 

National Instrument Co.] 

National Radio Supplies.98, 9 

Overseas Corp. 3 

Paragon Radio. 9 , 

Prices Radio. 7 

Philips (JoyIon Ltd.). 91 

Philips. 

QikFire Systems. 4 

Radio Parts. 4 

Radio House Pty. Ltd. 5 

RCA .41, 7 

R.C.S. 5 , 

R.D.S. *’ 4 . 


Rowe and Co. 21 

Stotts Correspondence College .. .. Ill 

Telesonics.. 

Telecomponents. & 

Transtronic Products. 3 * 

Triton Tapes.. 

University Graham Instruments.65 

Victoria Radio Disposals. 55 

VVarburton Franki Pty. Ltd. 48 , 6 ( 

Waikin Wynne.’jOO 

Wireless Inst. (N.S.W.). 4 c 

William Willis.. . 

Wireless Inst (Vic.). 5 : 

Zephyr Products. 36, 54 , 6< 
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TRIO—still the undisputed 
lenders lor wide range, 
quulity, design and service 


TW30. The latest and world’s best Twin 12- 
watt all-transistor 240V-AC and 12-18V-DC 
pre-main “solid state” amplifier. Remarkably 
hum and distortion free, outperforming several 
existing leading name valve amplifiers. Hear¬ 
ing is believing. Price £122. 22 Transistors and 
2 diodes. 


W38. AM/AM/FM/SW Twin 14 watt pre-main 
amplifier/tuner with all attachments for tape re¬ 
cording and record playing. This ever popular 
Trio model is a fast selling leader in the com¬ 
bination amplifier/tuner field. A sure guarantee 
of excellent home Hi-Fi 19 valves and one 
diode. Price £129. 


W50. AM/AM/FM/SW Twin 25 watt pre- 
main amplifier/tuner with superb separation, 
switching and special features. May.be used 
with microphones, pickups, tape recorders and 
extension speakers and additional tuners. 
Rumble and scratch filters, hum balancer and 
loudness control. Beautifully finished, this unit 
has the best appearance of any amplifier in 
the world. Price £176. 21 valves and one diode. 


W45A. Twin 18 watt pre-main stereo-mono 
deluxe amplifier with all tape and other attach¬ 
ments for AM or FM tuners, speakers, ear¬ 
phones. Scratch filter, rumble filter, loudness 
control, unique balance meter and control. 
Separate bass-treble controls and single plug-5 
pin tape recorder record and playback socket 
plus additional tape recorder sockets. The very 
best value packet amplifier in Australia today 
and still the popular choice. Price £96/10/. 

13 valves including 4 x 6BQ5. 
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AVAILABLE FROM ALL HI-FI SPECIALISTS 

Australian Distributors: 

BARDSLEY IMPORT TRADING CO. 

166 GLEBE ROAD, GLEBE, N.S.W. Telephone 68-1453, 68-4283 

BRISBANE AGENCIES 

16 STANLEY ST., SOUTH BRISBANE, QLD. Telephone 4-5466 
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YOU 

CAN EARN* 
BIG MONEY 

IN 

TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW iS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in jour own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental . principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 

. __ r. _■>. * 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! ] 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


BBE5 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road / Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 

FAG.E IV RADIO, TELEVISION & HOBBIES 

JANUARY, 1964 
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AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation , your fre 
booklet “Careers in Radio and Television.” 

NAME . 

ADDRESS ...-. 

























